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tor  145 

SOo  'Ole,  analytical  tracer  technique 
304 

ALLOYS 

aluminum,  developments  336 


ferrous,  developments  336 
high-temperature,  power  station  in¬ 
creased  efficiency  419 

ALUMINA 

CO  removal,  catalyst  preparation  22 

AMMONIA 

acrylonitrile  production  68 
ammonium  ions  produced  by  radi¬ 
olysis,  mass  spectrometric  study 
305 

anhydrous,  liquefied,  9-story  tank  446 
anhydrous,  low  temperature  stor¬ 
age,  plant,  Calif.  402 
anhydrous,  production,  fertilizer 
plant  259 

anhydrous,  storage  container  360 
capacity  growth  362 
catalytic  oxidation  on  Pt-Rh  305 
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peroxy  isopropyl  carbonate  22 
fluid  cracking,  Socony  Mobil  Oil  220 
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tions  22 

tungsten  in  hydrocracking  325 
zeolites,  catalyst  markets  23 
CATALYTIC  CRACKING 
cumene,  kinetics  of  238 
ligroine,  town  gas  production  141 
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natural  gas-air  plant,  Hungary  184 
steam,  thermodynamics  of  406 
steam,  town  gas  production,  waste 
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concentration  of  trace  impurities  in 
gases,  method  199 
electric  discharge  detector  377 
flow  programming  200 
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pyrolysis  technique,  refinement  of 
302 

retention  volume,  multicomponent 
elution  gas  mixture  303 
separations  on  very  long  columns 
271 

simultaneous  analysis  of  mixture  of 
hxed  gases  and  hydrocarbons  303 
Teflon  tubing,  hazards  117 
themal  oil  recovery  tests  235 
thermodynamic  application  88 
COAL 

additives’  effect  on  flow  of  85,  182 
carbon  black  from  449 
combustion  products,  thermody¬ 
namic  properties,  computer  pro¬ 
gram  325 

electric  power  market  52 
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fuel  price  competition,  coal  »s  oil  1 
gas,  coal,  oil,  energy  market,  growth 
rate  1 

gasoline  from  289,  290 
gasoline  from,  prototype  imit  363 
H-oil  hydrogenation  process  104 
heat  content  of  201 
hydrogen  enriched  hydrocarbo- 
naceous  products  from  363 
injection  in  blast  furnace,  kinetics  of 
202 

jet  fuel  from  343,  364 

liquid  fuels  from  65,  103 

research  and  technologic  work  on  U. 

S.  Bur.  Mines,  1964  449 
stock-piling  safety  precautions  127 
sulfur  removal,  using  alkali  bath  107 
COAL  CARBONIZATION 
coal  properties,  Wyo.  and  Mercer 
Covmties,  W.  Va.  181 
coke  and  gas  from,  method  103 
entrained  bed  182 
internal  surface  determination  dur¬ 
ing  139 

moisture  content  effect,  coke  ovens 
181 

olefin  yield  65 
oven  structure  for  219 
premium  fuels  from,  gas  industry, 
Gt.  Brit.  104 

steam-fluidized  low  temperature  and 
cracking  of  tar  vapors  289 
tars  by  low  temperature,  composi¬ 
tion  of  219 
COAL  GASIFICATION 
char,  hydrogasification,  high  tem¬ 
perature  and  pressure  222 
char,  hydrogasification,  kinetics, 

rapid  initial  reaction  221 
char,  hydrogasification,  kinetics. 

second-phase  reaction  221 
chars,  hydrogenation,  high  tempera¬ 
ture  and  pressure  405 
chars,  hydrogenation  of  to  methane 
104 

hydrogasification,  pipeline  gas  from, 
process  325 

hydrogasification  of,  pipeline  gas 
from  290 

Indian,  Koppers  Totzek  type  suspen¬ 
sion  plant  405 

Lurgi  plant,  Coleshill,  Gt.  Brit.  449 
Lurgi  plant,  Coleshill,  supergrid  for 
407 

Ruhrgas  slagging  gasifier,  discon¬ 
tinue  experiments  with  by  Nat. 
Coal  Bd.  390 

Rummel  double  shaft  slag  bath 
gasifier  257 

under  pressure.  Dorsten  plant  140 

yolatilization  of  silica  in  289 

COAL  PIPELINES 

corrosion  reduction  by  Cr  81 

slurries  92 

COATINGS 

appl3ring  machine  375 
asphalt,  deyelopments  462 
atmospheric  control,  combined  Base- 
metal,  metallic-coating  systems  35 
bacteria  deterioration  of,  tests  for 
466 

ceramic,  for  gas  turbine  combustion 
chambers  300 

conductance  determination  152 
electrostatic  80 
hydrocarbon  resin  based  462 


interior  for  cold  storage  80 
lining  tank  bottoms  81 
metallic  231 

paint  research.  Intern.  Paints,  Ltd., 
Gt.  Brit.  462 

parylene.  condenser  tubes  419 
Penton-chlorinated  polyether  462 
pipelines,  corona  breakdovm  as  fac¬ 
tor  in  jeeping  coatings  358 
plastic,  drill  pipe,  corrosion  costs 
reduction  419 

plastic,  LP-gas  line,  Alleghenies,  Pa. 
17 

plastic,  underground  steel  pipes  269 
pipe  35 

polyethylene,  steel  pipe,  self-sealing 
152 

portable  pipe,  plant  231 
protective,  research  337 
protective,  surface  preparation  117 
protective,  types  116 
protective  for  buried  pipe  231 
research  center,  F.  W.  Berk  and  Co., 
Ltd.,  Harlow,  Gt.  Brit.  462 
resins,  vinyl  solution  coatings,  phys¬ 
ical  and  chemical  properties  375 
selection,  bacterial  actiyity  in  376 
silicon-phenolic  resins  use  in  heat 
transfer  equipment  232 
silicones,  Pyrobond  301 
structural  steelwork  231 
tank  bottoms,  fiber-glass  reinforced 
polyester  152 
tanks,  precoating  of  151 
turbine  parts  152 
underwater  cun'ug  epoxies,  adhe¬ 
sion  testing  376 
urethanes,  foamed  376 
yinyl,  embossed,  outerwrap,  adyan- 
tages  151 

yinyl  plastic  on  steel  295 
water  sealed  gasholders  376 
yard,  method  232 
zinc  dust-sodium  silicate,  use  in  Aus¬ 
tralia  196 
COKE  OVEN  GAS 
plant,  Zollverein,  Essen  325 
COMBUSTION 

catalytic,  ethylene  on  CuO.  effect  of 
catalyst  preparation  405 
characteristics,  control  of  town  gas 
415 

coal,  products,  thermodynamic  prop¬ 
erties.  computer  program  325 
controlled,  nitrogen  oxides  and  hy¬ 
drocarbons  produced  369 
heayy  fuel  oil,  residue  analysis  235 
multiparticle  systems  39 
submerged,  theory  and  applications 
72,  110,  263 

submerged  for  water  plants  296 
uncontrolled,  in  dual  fuel  engine, 
analysis  86 
COMMUNICATIONS 
automatic  and  remote  control,  high 
pressure  pipeline.  North  Wales  402 
correcting  channel  failures  285 
data  for  automation,  ways  of  trans¬ 
mitting  441 

microwaye  equipment  192 
microwaye  system,  factors  251 
microwaye  system.  Petroleos  Mexi- 
cano  pipeline  system  356 
radio,  LP-gas  distribution  59 
radio  telecommunications  network 
16 

reliability  in  data  systems  356 
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i'emote  control  and  telemetering 
systems,  design  factors  357 

COMPETITION 

air  conditioning  costs  386 
air  conditioning,  gas  vs.  electricity 
385 

curing  tobacco,  fuel  oil  vs.  LP-gas, 
costs  241 

electric  heating,  condominium,  Sea 
Bright,  N.  J.  309 

electric  heating,  conyerslon  to,  sta¬ 
tistics  275 

electric  heating,  economics  314 
electric  heating,  high  schools  310  (2) 
electric  heating,  installations  385 
electric  heating,  nonresidential  mar¬ 
ket  241 

electric  heating  and  cooling,  office 
bldg.,  John  Hancock  Center,  Chi¬ 
cago  343 

electric  vs.  gas  heating  and  cooling, 
hospital  343 

electric  vs.  gas  heating,  cooling, 
multiroom  buildings  310 
electric  vs.  gas  heating,  high  school. 
Shingle  Creek,  Mo.  427 
electric  vs.  gas  heating,  school,  Minn. 
205 

energy  market,  gas,  coal,  oil  1  (2) 
fuel,  oil  vs.  gas,  Europe  309 
fuel  prices,  coal  vs.  oil  1 
fuel  self-sufficiency,  gas  vs.  oil  Aus¬ 
tralia  1 

fuels  for  electric  power  52 
furnace,  fuel  cost,  gas  vs.  oil  386 
gas  furnace  conyerted  to  oil  385 
greenhouses,  oil  vs.  gas  343 
heating  by  light  45 
heating  by  light,  high  school,  Wis.  56 
househeating  market  statistics  241 
LP-gas,  inyestment  sales,  3  yrs  tabu¬ 
lations  2 

oil  heating,  apartments,  Riverview 
Towers  275 

oil  heating,  projects,  costs  275 
oil  water  heater  market  427 
petrochemicals,  overseas  market  50 
petroleum  vs.  nuclear  energy  245 
yinyl  manufacture,  PVC  vs.  VCM  377 
COMPRESSIBILITY 
factors,  study  380 
turbulence  intensification,  chemical 
heat  release  37 
COMPRESSOR  STATIONS 
automated  107 
automatic  control  trends  174 
centrifugal  compressor,  surge  pre¬ 
vention  15 

compressor  unit,  12,500  hp  60 
compressor  units.  Pacific  Lighting 
Gas  Supply  Co.,  Needles,  Calif.  98 
construction,  unit  skid-mounting  and 
prefabrication  175,  400 
construction  costs,  U.S.,  1964  216 
design,  role  of  gas  velocity  107 
design  trends,  survey  441 
Hassi  R’Mel-Arzew  174,  214 
instrumentation,  compressors,  re¬ 
mote  stations  16 
Kosciusko,  modernization  16 
load  torque  measurement  methods 
402 

maintenance  136 
planning  and  costs  60 
remote  control  and  telemetering  sys¬ 
tems,  design  factors  357 
remote  control.  Pacific  Lighting  Gas, 


Calif.  442 

remote  control,  Texas  Sastem 
Transmission  Corp.  174 
Trans-Canada  pipeline  174,  215 
turbine-compressor  unit  174 
COMPRESSORS 
air  efficiency  60 

aircraft  gas  turbine-compressor 
package,  test  252 

ammonia,  gas  engine  driven,  milk 
processing  plant  332 
applications  266 
ballistic  piston  194 
centrifugal,  inter-cooled  design  415 
combination  power  unit,  portable  149 
deep  drawing  shells  for  225 
defective  value  detection  78 
electronic  trouble-shooter  analyzer- 
detector  420 

engine  compressors,  operation,  in 
Far  North  16 

engine  driven,  packaged  units,  off¬ 
shore  installations  356 
fluid  pressure  vibration  detector  77 
gas  engine-reciprocating  compressor 
team  214 

gas  units,  load  control,  torque  meas¬ 
urement  372 
heat  recovery  from  122 
packaged  gas  processing  plant  251 
performance  analyzer  298 
preventive  maintenance  77 
reciprocating,  pulse  vibrations  in 
piping,  compuicT  analysis  400 
remote  operation  of  59 
wheel  moimted  unit  98 
COMPUTERS 

air  conditioning  system  design  461 
analysis  of  pulse  vibrations  in  re- 
ciprocating-compressor  piping  400 
analytical  curves  resolution  464 
analyzing  pressure-flow  in  gas 
gathering  systems  185 
applications  in  gas  utilities  275 
catalyst  specifications,  process  de¬ 
sign  268 

coal  combustion  products,  therma- 
dynamic  properties,  program  325 
company  control  by  244 
control  of  flowmeters  150 
control  of  liquid  pipeline  pump 
station  213 
control  systems  333 
dispatching  system  214 
distribution  system  design  by  407 
environmental  control  in  bldg.  372 
exploration  use  352,  397 
feasibility  studies  of  gas  total  energy 
systems  193,  296,  334 
fluid  flow,  solutions  of  laminar 
boimdary  layer  equations  202 
insulated  pipelines  design  401 
low  cost  for  geophysics  use  125 
management  use,  survey  430 
oil  well  production,  control  of  216 
on-line,  data  processing  343 
on-line  control  for  blast  furnace  145 
pipeline  applications  441 
pipeline  control  system,  precondi¬ 
tion  mode  214 

pipeline  system  optimization  251 
process  control  335,  460 
pilot  plants,  automation  297 
program,  gas  viscosity  426 
program,  pipeline  network  359 
program,  prediction  of  physical 
properties  of  gases  and  gas  mix¬ 


tures  307 

programming,  do  it  yourself  125 
programs.  North,  Ont.  Natural  Gas 
Co.  461 

refinery  control  460,  461 

CONDENSATE 

Canvey  Island,  evaporators,  con¬ 
struction  13 

crude-condensate,  transmission  sys¬ 
tem  18 

depletion-performance  correlations 
284 

gasoline  plants,  portable  250 
mixtures,  adsorption  58 
refining  plant,  gasoline  production 
259 

CONDENSERS 

continuous  onstream  cleaning 
method  373 

fuel  cell,  operating  stability  of  371 
high  pressure  air-fin  ammonia  371 
refrigerant,  sizing  of  371 
stainless  steel  tubing  416 
tubes,  parylene  coating  419 
CONTROL  SYSTEMS 

analyzing  proportional  fluid  ampli¬ 
fier  circuits  338 
bioengineering  uses  in  229 
computers,  system  design  333 
energy  conversion,  axial  dispersion 
in  helical  tubes  34 
engine  compressors,  operation  in 
Far  North  16 
fluid  amplifiers  148 
fusion  control,  experimental 
methods  9 

instrumentation,  compressors,  re¬ 
mote  stations  16 

on-line  instrumentation  and  evalua¬ 
tion  416 

radio  telecommimications  network 
16 

steel  tempering  30 
CONTROLLED  ATMOSPHERc.. 
apple  storage  329 
generation,  review  296 
heating,  intake  air  28 
load  estimation,  evaluation  of  for 
industrial  climate  control  127 
maintenance  of  generator  equipment 
334 

makeup  air  28 
COOLING  TOWERS 
chromate  recovery  77 
dry  system  149 

fans,  reinforced  plastic  blades  149 
materials  for  416 

performance  improvement  methods 
333 

problems,  nomograph  solution  149 

CORROSION 

atmospheric  control,  combined  Base- 
metal,  metallic-coating  systems 
35 

bacteria,  coating  selection  based  on 
nutritive  value  376 
corrosive  systems,  pressure  change 
study  by  pressure  transducer  81 
detection  device,  electrical  probe  150 
exchanger  tubes,  naphthalene  pro¬ 
duction  462 
ferrous  alloys  336 
gas  turbines  by  contaminated  JP-5 
fuel  376 

high  voltage  d-c  transmission,  effect 
on  buried  pipelines  300,  314,  419 


hydrogen  embrittlement  of  steel  301 
hydrogen  plant,  causes  269 
material  resistance,  data  evaluation 
81 

pipe  inspection  techniques,  develop¬ 
ments  in  466 

plastic  piping  by  town  gas  196  (2) 
soil  resistivity  data,  Natl.  Bur.  Stds. 
196 

sour  gas  on  equipment,  field  test  116 
sour  gas  on  pipeline  equipment  98 
stainless  steel  reformer  tubes,  oxida¬ 
tion  of  by  butane-steam  mixtures 
196 

steam  injection  systems  439 
steel,  stress  corrosion  of  82 
steel  by  water  or  salt  solutions, 
measurement  421 

steel  resistance,  methods  review  35 
surface  measurement  and  inspection 
instnune^its,  review  465 
surface  study  by  low  energy  diffrac¬ 
tion  304 

testing,  instrumentation  in  465 
training  aids  82 

tube  and  pipe  alloys  by  polluted  sea 
water  152 
valves  270 
CORROSION  CONTROL 
action  of  adsorptive  inhibitors  301 
asbestos-reinforced  plastic  pipe  464 
austenitic  cast  iron  use  in  chemical 
plants  197 

austenitic  stainless  steels,  resistance 
337 

career  fields,  instruction  344 
ceramic  materials  463 
coal  pipelines,  Cr  use  81 
condensers  of  hydrodesulfurizers 
153 

corrosion  rate  meter,  use  in  water- 
flood  system  152 
engineers,  tasks  463 
by  explosion  cladding  270 
gas  engine  exhausts,  corrosive  gas 
removal,  Wel-gas  process  97 
gas  plants,  economics  of  116 
guidelines,  Nat.  Bur.  Stds.,  under¬ 
ground  Fe  pipeline  419 
at  high  temperatures,  Pitan  stainless 
steel  system  463 
hydrogen  plant  232,  269 
inhibitor  efficiency  test  232 
mains,  test  stations  81 
maintenance,  statistics  use  301  (2) 
materials  selection  35 
measures,  economic  evaluation  269 
metals,  by  design  35 
non-destructive  testing  use,  econom¬ 
ics  of  197 

offshore  structures  463 
by  paints  302 

pipeline  in  soil  conducting  high  volt¬ 
age  d-c  power  269 
plastic  coated  drill  pipe  419 
plastic  coating  of  undergroimd  steel 
pipes  269 

plastics  categories  of  corrosion  re¬ 
sistance  116 

plastics  Synvarac,  usage  269 
polyester  resins,  classes  419 
preventive  maintenance  35 
reinforced  plastic  116 
stainless  steel  116 
steel,  resistance  to  atmospheric  cor¬ 
rosion  117 

steel  by  bactericidal  agent  463 
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stress-corrosion  cracking  by  cathodic 
protection  418 

tank  lining  with  reinforced  glass 
197 

underground  piping  system  462 
use  of  o-ring  gaskets  154 
use  of  titanium  in  chemical  process 
equipment  233 
water  sealed  gasholders  376 
well  tubing,  inhibitor  squeeze  tech¬ 
nique  81 

COST  ACCOUNTING 

analysis,  capital  projects  277 
capital  cost  estimating,  chemical  in¬ 
dustry  386 

coking  plant  costs  161 
computer  applications  in  gas  util¬ 
ities  275 

construction  jobs,  method  428 
customer  billing,  data  processing 
equipment  use  241 
demand-commodity  rate,  price  99 
distribution  costs,  reduction  346 
drilling,  cost  reduction,  equipment 
upgrading  2 

economic  analysis,  investment  re¬ 
turn  310 

FPC  National  Power  Survey,  cost  re¬ 
duction  3 

gas  and  oil  exploration  and  produc¬ 
tion  costs  89 

gas  industry,  expenditure,  revenues, 
survey  1962-1964,  Gt.  Brit.  4 
gas  plant  economics  312,  427 
Lacq  gas  field,  economic  problems 
resulting  from  386 
little  big  inch  extension,  gas  in 
Northwest,  costs  20 
LNG  plants  386 

load  analysis,  forecasting  by  com¬ 
puter  programs.  North.  Ont.  Na¬ 
tural  Gas  Co.  461 
maintenance  cost  information,  EDP 
application  125 
natural  gas,  well  head  price  89 
oil  absorption  gas  processing  plant 
355 

pipeline  projects,  investment  387 
process  instruments  maintenance, 
costs  373 

projects  appraisal,  petroleum  and 
chemical  ind.,  cost  and  revenue 
elements  91 

strip-chart  integrator,  readings  for, 
billings,  quality  control  418 
utility,  cost  analysis,  classification 
2 

weed  control,  fiaming  cotton  29 
CRYOGENIC  STORAGE 
ammonia,  anhydrous,  plant,  Calif. 
402 

ammonia,  anhydrous,  9-story  tank. 
La.  446 

ammonia  anhydrous,  tank,  method 
of  construction  360 
container,  method  of  construction 
21,  100,  360 

container  support  and  fluid  conduit 
structure  446 

containers,  nonmetallic  360 
containers,  epoxy-reinforced  glass 
filament  woimd  217 
frozen-earth  method.  Conch  Intern. 

Methane  Ltd.  362 
glass-reinforced  plastics,  filament 
wound  179 

groimd  reservoir,  liquefied  gases. 


Conch  Intern.  Methane  Ltd.  21 
insulation,  multilayer  322 
insulation,  vapor  barrier  materials 
82 

insulation  systems,  liquid  H.,  fuel 
138 

liquefied  gases,  transport  and,  re¬ 
view  323 

liquid  helium  container  137 
liquid  Ho  propellant  tanks,  use  of 
fiber-glass  reinforced  447 
LNG  tank,  above  ground  21,  178, 
217,  361 

LNG  tank,  below  ground  361 
LP-gas,  safety  practices  254 
LP-gas  terminal,  Felixstone,  Gt.  Brit. 
179,  218,  255,  323 

LP-gas  terminal,  Immingham,  Gt. 
Brit.  287 

metals  for,  review  217 
method  of  controlling  vapor  pres¬ 
sure  in  enclosed  tank  446 
mobile  Dewar  assembly  for  trans¬ 
port  101 

self-discharging  tank  63 
solar  reflectors,  storage  vessels,  cryo¬ 
genic  propellants  in  space  19 
steel  vessels  for  liquefied  ethylene 
137 

strengths  of  single-layer  and  multi¬ 
layer  scale  model  tanks,  stainless 
steel  447 

tanks,  API  standard  137 
tanks,  liquefied  gas  removal  from 
102 

tanks,  9%  nickel  steel,  Gaz  de  France 
liquid  methane  project  101 
tanks  on  tanker,  Jules  Verne  101, 
179 

CRYOGENICS 

boltless  attachment  and  sealing 
method  361 
butterfly  valves  287 
cooling  of  liquids  by  noncondensible 
gas  injection  287 

Cryoscopic  liquid  level  detector  229 
cryosorption  pumping  217,  445 
gas  processing  254 
impact  testing  of  A1  alloys  217 
instrumentation  survey  445 
Japan,  research  178 
level  indicator  for  cryogenic  liquids 
216 

liquefied  gas  transferring  system,  va¬ 
porizer  324 

liquid  Ho,  evaporation  19 
metal  testing,  low  temperatures  19 
processing  improvements  178 
pumps,  high  pressure  335 
pumps,  industrial  137 
refrigeration  systems  360 
repair  of  systems  containing  cryo¬ 
genic  fluids  216 

solar  reflectors  for  storage  vessels, 
cryogenic  propellants  in  space  19 
superconductivity,  second  sound,  re¬ 
search  18 

transfer  lines,  pressure  surge  in  446 
turbine-type  flowmeters  333 
vacuum  pumps  360 
valves  195 
CUSTOMER  SERVICE 
billing,  use  of  data  processing  241 
equipment  selection,  personnel 
training  2 

utility,  cost  analysis,  classification  2 
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DATA  PROCESSING 

chemical  sampling,  data  filter  34 
computer  applications  in  gas  utilities 
275 

computer  controlled  343 
customer  billing  use  241 
EDP  application  to  maintenance 
cost  125 

feasibility  studies,  management’s 
role  in  277 

gas  works  service  installations,  mag¬ 
netic  tape  records  186 
refinery,  optimum  operation,  com¬ 
puter  use  5 

DEHYDRATION 

cyclic  method,  removing  component 
from  wet  gas  stream  440 
desiccant  regeneration  440 
gas  mixtures  66 

gases,  granular  desiccant  bed 
method  355 

gases,  molecular  sieves  filtering  24, 
66 

gycol-gas  separator  284 
natural  gas  58,  66 
by  refrigeration,  Maelor  gas  plant, 
Gt.  Brit.  440 

DESALINATION 

economics,  combination  with  elec¬ 
tric  power  generating  plants  432 
flash  evaporator  plant.  Virgin 
Islands  391 

nuclear,  advance-gas-cooled  reactor 
432 

nuclear,  U.S.  state  and  government 
plans  9 

power  and  water  desalting  plant, 
Calif.  432 

power  and  water  desalting  with 
closed-cycle  gas  turbines  127 
reverse  osmosis  unit,  brackish  water. 
Coaling,  Calif.  351 
sea  water,  distillation  advances  316 
sea  water,  by  freezing  129.  209 
sea  water,  by  distillation  350 
sea  water,  nuclear  method  247 
DIELECTRIC  CONSTANTS 
non-polar  gases,  formulas  339 
DIESEL  ENGINES 

alternator  set.  Isle  of  Grain  reform¬ 
ing  plant,  Gt.  Brit.  413 

DIFFUSION 

absorbing  gas  rate  in  non-Newtonian 
liquids  236 

age  distribution,  open  systems,  1963- 
mid  1964  41 
analytical  model  36 
binary  gas  system  in  fine  capillary, 
equations  380 

binary  molecular  coefficients  of 
gases,  measurement  236 
coefficient,  liquid  n-alkane  mixtures 
306 

effect  on  oxidation  of  nuclear 
graphite  123 

gas  separations,  permeable  mem¬ 
brane  23 

multicomponent,  flux  equations 
analysis  305 

permeation  processes,  review  134 
rate,  binary  gas  mixture  thru  porous 
solid  catalysts  236,  380 
rate  through  porous  catalysts  380 
self-diffusion  coefficient  of  COg  423 


self-diffusivities  for  gaseous  and 
liquid  states,  analysis  308 

DIPOLES 

magnetic  susceptibility,  imperfect 
gas  38 

DISTILLATION 

alcohol,  performance  simulations  32 
azeotropic,  recovery  of  dimethyl- 
naphthalenes  from  cracked  gas 
oil  212 

column  performance,  feed  forward 
control  332 

control,  degrees-of-freedom  system 
306 

packed  columns  applications  415 
partial  molal  enthalpy,  methanol, 
acetone,  water  component  vapor¬ 
ization  from  3  component  system 
38 

side  stream  separation  estimation 
process  285 

simulation  of  steady  state  behavior 
of  multi-component,  Hg,  Ng  and 
CH4  multifeed  reboiled-absorber 
271 

DISTRIBUTION  SYSTEMS 

aerial,  plastic  pipe  use  in  186 
Anchorage,  Alaska,  earthquake  dam¬ 
age  328 
Belgium  185 

cathodic  protection,  low  output  recti¬ 
fiers  for  269 

computer,  determination  of  eco¬ 
nomic  pipe  diameters  in  networks 
143 

computers,  analyzing  pressure-flow 
in  gas  gathering  systems  185 
construction,  big-in.  line,  Park  Ridge, 
Ill.  408 

contract  construction,  advantages 
291 

control  of  high  pressure  372 
cost  comparison,  plastic  vs.  steel, 
Milwaukee  Gas  Light  Co.  260 
damage  to  by  unknowing  contrac¬ 
tors  408 

design,  computer  use  in  407 
design,  using  plastic  pipes  259 
development  and  present  status, 
U.S.SJI.  143 

dispatching  systems,  operating  safe¬ 
ty  improvement  measures,  France 
134 

distribution  contractors,  gas  sales 
25 

emergency  measures,  floods.  Mo.  291 
gas  laws,  concepts  85 
gas  pipeline  serves  oil  field  in  Los 
Angeles  260 

high  pressure  gas,  domestic  use  27 
(2) 

house  piping,  2  psig  291 
injectors  for  distribution  of  propane- 
air  mixtures,  France  142 
interstate  system,  Texas  and  Fla.  49 
line  repair  or  replacement,  economic 
analysis  409 

meter  connects,  survey  143 
Methane  Grid  control,  Canvey  Island 
18 

Netherlands,  gas  line  completion  25 
network  analysis  by  computer  408 
offffshore  mooring,  supertankers  25 
oil  products  terminal  186 
pavement  removal,  plasma  torch  69 
plastic  coated  steel  tubing,  X-Trube, 
Ala.  78 


plastic  pipe  advantages  261 
plastic  vs.  steel,  installation  and 
maintenance  costs  260 
pressure  regulators  366 
radio  telecommunications  network, 
Ont.  16 

relocation  because  of  highway,  Pitts¬ 
burgh  260 

service  installation,  magnetic  tape 
records  186 

socket-welded  pipe  design  377 
supergrid,  dust  problems  from  gas 
product  by  high  pressure  gasifi¬ 
cation  plant,  Coleshill,  Gt.  Brit.  97 
supergrid,  from  West  Midland’s  high 
pressure  gasification  plant,  Coles¬ 
hill,  Gt.  Brit.  291,  328,  407 
types  of  supply  mains,  area  gas 
boards,  Gt.  Brit.  407 
urethane  foam  use  376 
DRILLING 

with  aerated  formation  water  171 
Anadarko  basin,  Okla.  56 
asbestos  in  drill  water,  cost  savings 

395 

Australia,  activity,  1964,  discoveries, 
development  6 

Australia,  well  completions  397 
Australia,  Western  successes  11 
barge,  construction.  Ocean  Prince 
6  (2) 

big  hole,  drilling,  pre-Cambrian 
rocks,  Canada  11 
bit  cleaning  317 

casing  damage  by  gum  perforators 
281 

collapsed  casing  repair,  U.SA^1.C. 

396 

companies  share  of  market,  statistics 
248 

concessions,  world’s  oil  industry. 
North  Sea  12 
contract  rigs,  use  281 
cost  reduction,  equipment  upgrading 
2 

cost  reduction,  factors  436 
cost  reduction,  pipe  grading  system 
6 

crooked  hole  control  209 
damage  by  hurricane  Betsy  435 
deep  well,  high  temperatures  56 
diamond  bits  212,  317 
directional  tool,  dyna-drill  396 
drag  bits  168 

drill-stem,  fatigue  strength  354 
drill-stem  system  284 
drill-tem  testing,  H^S  control  278 
exploratory,  statistics,  1964  346 
fluids,  composition  of  435 
hydrocarbons,  production,  Cambrian 
rocks,  wellhead  prices  11 
large  diameter  emplacement  holes, 
U.S-AJ].C.  396 
in  Los  Angeles  169 
mud  removal  agents  398 
packed  hole  drill  collar  317 
packed  hole  tool  320 
pipe,  plastic  coated,  corrosion  costs 
reduction  419 
rock  types  in  oil  fields  56 
rotary,  costs  247 
silica  gel  plugging  agent  56 
square  drill  collars,  costs  248,  282 
success  ratios,  historical  average  im- 
reliable  126 

turbo-drill,  British  design  212 
turbOKirill,  Whittle  168,  212,  351 

—  17  — 


well  analysis,  Drilloscope  209 
world  statistics,  1965  389 
world’s  deepest  producer.  West  Tex. 

351  Air 

aerated  drilling  fluids  317 
Australia,  Amadeus  basin  352  (2) 
deep  well  ex^rience,  Europe  436 
percussion,  field  results  130 
problems,  solution  of  281 
tools,  adding  single  joints  of  pipe  to 
drilling  string  396 
water  monitor  282 
Mud 

cost  of  mud  pump  hp  436 
low  silt  mud  for  better  drilling  130 
use  in  big-hole  drilling  130 
Offshore 

equipment  selection  283 
France,  Southwest  Area  211 
Louisiana  399 
Nigeria  388 

North  Sea  see  NORTH  SEA 
platform  investment  248 
world,  growth  283 
DRILLING  PLATFORMS 
barge,  winter  operation,  Netherlands 
47 

cable  in  Gulf  of  Mexico  off  La.  319 
corrosion  protection  methods  463 
Hustler,  Gulf  of  Mexico  353,  435 
Jubilee,  Offshore  Co.  436 
La.,  offshore  pipeline  353 
nuclear  generator  in  350 
offshore,  investment  248 
offshore  equipment  267 
prefabricated.  South  La.,  South 
Chauvin  field  212 
semi-submersible  210,  438 
steel  platform  specifications  96 
survey,  activities  and  companies, 
Europe  250 

Swampmaster  Mark  I  unit  95 
Tex.  coast.  Buccaneer  project.  Shell 
438 

twin-screw  catamaran  and  Mr.  Jack 
283 

DRILLING  RIGS 

all  electric  317 
API  rig-rating  book  133 
contract,  use  of  281 
diesel  electric  95,  132 
diesel  powered  351 
hydraulic  396 

hydraulic  program  design  194 
instnunentation  survey  439 
offshore,  design,  wave  spectra  use 
283 

offshore,  twin-screw  catamaran  and 
Mr.  Jack  283 
one-level  design  317 
rotary  rig  census,  U.S.,  Canada  436 
SEDCO  135,  La.  283 
tools,  developments  439 
DRILLING  VESSELS 

dynamically  positioned  core  ship  247 
ship,  anchor  tension  measuring  de¬ 
vice  210 

ship,  steam  rig,  Glomar  Sirte  130 

DRYING 

crops  by  L-P  gas  226 
gas  dryers  in  printing  plant,  Gt. 
Brit.  110,  329 

gas  oven.  Talon  zipper  plant  329 
industrial  process  by  LP-gas  331 
processes,  mechanics  of  265 
tubes,  for  panel  sections,  oven  112 


E 

EDUCATION 

air  conditioning  and  heating  classes, 
mfg.  CO.  387 

automation,  en^neer’s  training  2 
automation,  social  implications  3 
chemical,  small  vs.  large  colleges  275 
correspondence  course,  pipeliners 
344 

corrosion  career  fields  344 
corrosion  training  82 
distribution  training  center,  Scot¬ 
land  311 

electric  heat  competition  course, 
A.GA.  310 

engineering,  professional  signifi¬ 
cance  125 

examiners,  judges,  qualifications, 
duties  5 

instrumentation,  education  33 
physical  chemistry  in  engineering 
curriculum  205 

practice,  safety  record.  Shell  6 
programmed  instruction,  gas  indus¬ 
try  276,  387 

programmed  instruction  in  industry 
3 

programmed  instruction,  multicraft 
mechanics  45 

ELEaRIC  POWER  GENERATION 

aircraft  gas  turbines  for  peak  load 
146 

closed  cycle  gas  turbines  for  127, 
188,  189 

costs,  steam  station  cost  survey  432, 
433 

dual-fuel  package  peaking  unit  for 
peak  load,  costs,  reductions  228 
gas  and  steam  turbines,  peaking 
needs  330 

gas  turbine  use  in  plant  227 
gas  turbines  for  peak  load,  costs  455 
high  temperature  alloys  for  in¬ 
creased  efficiency  419 
hydroelectric  plant,  Luxembourg  89 
plant,  coal-fired.  Pa.  89 
plant,  combined  cycle  55 
plant,  portable  53 
projects  392 

total  power.  Ranee  Estuary  Project 

turbomachinery  in  space  52 
West  Pakistan,  Sui  Gas  432 

ELECTRICITY 

fossil  fuel  and  energy,  market  com¬ 
petition  1 

high-voltage  d-c  power  transmission 
projects  314 

microwave  power  transmission  314 
Pacific  intertie  310 
power  survey,  cost  reduction  3 
power  transmission,  wireless,  re¬ 
search  8 

survey,  utilities,  EHV  plans  432 

ELECTROCHEMISTRY 

atmospheric  control,  combined  Base- 
metal,  metallic-coating  systems  35 
cell  113 

ENERGY  CONSUMPTION 

automatic  meter  reading,  test  results 
26 

common  market,  Europe  315 
energy  supply,  Europe  1965  315 
fuel  oil  vs.  gas,  Europe  309 
gas  consumption  forecasts,  energy 
market,  percentile  4 


Gt.  Brit,  fuel  supplies,  government 
policy  428,  429 
Gt.  Brit.,  Jan.-June,  1964-65  433 
natural  gas,  energy  market,  position 
Western  Europe  12 
natural  gas,  1980  91 
oil  and  gas,  world  278 
petroleum  demand,  U.S.  1965  fore¬ 
cast  128 

structure  in  West  Germany  93 
U.S.  oil  projection.  Dept,  of  Labor  95 
world,  1985  348,  433 
world  fuel  and  power  resources, 
needs,  conferences  392 
ENERGY  CONVERSION 
axial  dispersion  in  helical  tubes  34 
continuous  gas  concentration  cell  279 
degree  of  coupling  and  efficiency  of 
392 

fuel  production,  utilization,  economic 
relationship  7 

power  transmission,  wireless,  re¬ 
search  8 

SNAP  devices  (Systems  for  Nuclear 
Auxiliary  Power)  electrical  power 
by  434 

thermodynamic  concepts,  Braytan- 
cycle  power  conversion  systems 
384 

ENERGY  SOURCES 

coal,  electric  fuel  market  52 
electron  bombardment  heating  51 
exploration,  drilling  development, 
problems  8 

fuel  production,  utilization,  economic 
relationship  7 

heat  recovery,  methane,  steam-re¬ 
forming,  Ho  production  7 
mechanical  energy  from  gasifying 
liquefied  gas  348 

power  transmission,  wireless,  re¬ 
search  8 

production,  expansion,  U.S.,  abroad, 
accounts  5 

shale  oil  production  10 
U.S.  energy  balances  46 
world  energy  demand  up  to  1985  433 

ENTHALPY 

changes  upon  vaporization  in  n-bu- 
tane-n-decane  system  339 
partial  molal  enthalpy,  methanol, 
acetone,  water  component  vapor¬ 
ization  from  3  component  system 
38 

propane-benzene  system,  isothermal 
pressure  effect  on  380 

ENTROPY 

of  fusion  of  polyatomic  molecules 
200 

heat  conduction  41 
EQUATION  OF  STATE 

comparison  of  common  equations 
157 

multipolar  gases  272 

partition  function,  imperfect  gases  38 

EQUILIBRIA 

adsorption,  binary  gas  mixtures  272 
chemical,  computation  38 
ethane-n-pentane-n-heptane,  critical 
temperatures  and  pressures  273 
magnetic  susceptibility,  imperfect 
gas  38 

methane-free  binary  hydrocarbon 
mixtures,  k-constants  correlations 
423 


multicomponent,  Wilson  equation 
236 

phase,  nonideal  liquid  mixtures  at 
low  temps.  446 

scrambling  reactions,  molecular  dis¬ 
tribution  NMR  spectra  88 
vapor-liquid,  methane-n-hexane-nitro- 
gen  system  467 

vapor-liquid,  ethane-n-heptane  sys¬ 
tem  339 

volatile  gases  in  hydrocarbon,  cryo¬ 
genic  temperatures  43 

ETHANE 

alkanes,  mass  spectrometric,  high 
pressure  38 

catalytic  hydrogenolysis  of,  to  meth¬ 
ane  64 

catalytic  hydrogenolysis  of,  Co  cat¬ 
alyst  423 

decomposition  of,  effect  of  lime  449 
deuteroethane,  electron  diffraction 
study  120 

electron  diffraction  study  120 
engine  fuel  use  165 
excitation  of  by  low  energy  electron 
beams  87 

n-heptane  system,  critical  tempera¬ 
tures  and  pressures  382 
n-heptane  system,  vapor-liquid  equili¬ 
bria  339 

photochlorination  of,  oxygen  effect 
in  423 

photolysis  of  380 
photolysis,  vacuum-ultraviolet  203 
proton  spin-lattice  relaxation  time  at 
ice  point  306 
pyrolysis,  kinetics  380 
radiolysis,  additives  effect  203 
radiolysis,  density  effect  203 
rate  of  dissociation  120 
thermal  decomposition,  kinetic  and 
mechanism  85 
viscosity  426 

ETHYLENE 

by-product  light  oil,  Unifining-Udex 
process  for,  cost,  yields,  Japan  404 
catalytic  combustion  on  CuO,  effect 
of  catalyst  preparation  405 
catalytic  oxidation  to  olefin  oxides 
406 

decomposition  of,  effect  of  lime  449 
dimerization  of,  new  catalyst  system, 
low  temp,  process  102 
drying,  molecular  sieves  filtering  24 
electrical  conductivity,  zinc  oxides, 
ethylene  hydrogenation  22 
excitation  of  by  low  energy  electron 
beams  87 

flammability  characteristics  381 
hydrogenation  on  Ni  220 
hydrogenation  on  Ni,  influence  of 
catalyst  particle  size  363 
liquefied,  storage  in  steel  vessels  137 
mass  spectrometric  analysis  124 
oxidation  of,  oxides  of  Co  and  Cr 
activity  in  423 

plant,  mass  flowmeter  use  459 
plant.  Shell’s  Cycle  refinery  in 
Australia  220 

plant,  water  treatment  239 
plants,  process  for  trimming  heat 
needs  363 

polymerization,  CrO,  catalysts  220 
polymerization  tert-butylperoxy  iso¬ 
propyl  carbonate  22 
and  propylene,  cryogenic  recovery  14 


—  18  — 


purification,  low  temperature  102 
radiolysis  of  160,  203 
radiolysis  of,  identification  of  ionic 
intermediates  and  formation  of 
excited  species  by  use  of  electro¬ 
static  fields  469 

reaction  of  tritium  atoms  with  204 
recovery,  low  temperature  14,  65,  66 
recovery  from  gaseous  mixture, 
method  362 

structure,  electron  diffraction  study 
237 

transition-metal  catalysts,  7r-bonded 
intermediates,  hydrocarbon  reac¬ 
tions  22 

ultraviolet  spectra,  single  and  triplet 
transition.  Woodward’s  rules  237 
world  capacity  405 

Production 

by  coal  carbonization  65 
engineering  developments,  costs  405 
Wulff  unit,  Europe  206 

EVAPORATION 

electron-beam  welding,  penetration 
capacity  18 

evaporators,  design,  Canvey  Island 
methane  Terminal  13,  178 
hydrogen  liquid  19 
vapor  pressure,  measurement,  10  »  to 
10  1  Torr  37 
EXPANDERS 

turbo,  increase  process  plant  effi¬ 
ciency  336,  374 

EXPLORATION 

Afghanistan  oil  prospects  437 
Alaska,  geophysical  operations  131 
Alaska,  Kenai  Peninsula  248,  352 
Appalachian  anticlines.  Pa.,  W.  Va. 
396 

Appalachian  basin,  N.Y.  399 
Australia,  activity  387 
Australia,  Amadeus  and  Officer 
Basins  249 

Australia,  Amadeus  Basin  131, 169, 282 
Australia,  Gidgealpa  gas  field  169 
Australia,  Western  283 
Australia,  Western  successes,  pro¬ 
gram  report  11 
Calif.,  McKittrick  field  249 
Canada,  oil,  Mitsue  field  248 
by  computer  352 
computer  use  in  evaluation  397 
and  drilling  development,  problems, 
U.S.  8 

fluid  mechanics  use  397 
France,  gas  field,  Meillon,  SNPA  317 
gravitational  technique,  Bouguer 
map  397 

Israel,  Jurassic  oil  deposits  131 
Libya,  oil  co.  bids  352 
magnetic-tellaric  prospecting  397 
Netherlands,  French  claim,  Ijssel¬ 
meer  field  205 

Netherlands,  Friesland  Province  397 
Netherlands,  Moord  Holland  Prov¬ 
ince  210 

Nevada,  oil  and  gas  282 
North  Dakota,  oil  282 
oil  and  gas  costs  89 
oil.  Bur.  Mines  fingerprinting  brines 
method  437 

oil,  car  batteries  use  in  437 
oil,  fluid  mechanics  use  169,  249 
oil,  microorganisms  use  in  394 
oil,  Mississippi  210 
oil.  Telluric  currents,  geological  data 
8 


Powder  River  basin.  Pa.  352 
seismic,  common-depth-point  tech¬ 
nique  397 

seismic  profiling.  Laser  Scan  169 
Spain  249 

Switzerland,  gas  and  oil  318 
Thailand,  oil.  Fang  basin  248 
West  Germany,  oil  and  gas  282 

Offshore 

Australia,  gas  282 
Australia,  gas  and  oil  319 
Australia,  Gippsland  coast  57,  438 
Brazil  prospects  398 
Canada,  oil  and  gas  282 
continental  shelves,  prospects  282 
Gt.  Brit,  coastal  tract  sales  398 
high  frequency  sound  pulser,  map 
sea  floor  398 
Louisiana  399 

Newfoundland.  Grand  Bank  210 
Nigeria  388 

North  Sea,  see  NORTH  SEA 
propane-based  gas  exploder  tech- 
nioue  318 

search  activities  318 
Texas,  Bucaaner  area,  gas  sale  165, 
206 

world  activity  250 

EXPLOSIONS 

explosibilitv  data  for  carbonaceous 
dusts  127 

explosive  research,  U.S.  Bur.  Mines, 
1963  127 

nuclear.  hydrocarbon  reservoir 
stimulation  394 
nuclear,  oil  from  oil  shale  394 
nuclear,  radioactive  contamination, 
petroleum  reservoir  stimulation 
394 

Tenn.  Gas  Pipeline  Co.  pipeline, 
cause  of  high  pressure  line  failure 
244,  278 

urea-ammonium  nitrate  solutions  51 

F 

FEDERAL  POWER  COMMISSION 

area  rate  cases  46 
gas  Pipeline  projects.  Southern  Calif. 
242.  310 

gas  prices,  Permian  basin  3,  90,  311, 
387 

gas  reserves,  sales  control  3 
lower  ceiling  prices,  southern  La.  428 
National  Power  Survey,  cost  reduc¬ 
tion  3 

natural  gas,  wellhead  price  cost  89, 
397 

Natural  Gas  Act,  ammendments  125 
natural  gas  act  experience  344 
natural  gas  regulation,  reform  89 
price  ceiling,  competition  vs.  regula¬ 
tion  311 

price  hearings,  Hugoton-Anadarko, 
Texas  Gulf  Coast  3 
Rayne  case  decision  241 

FERTILIZERS 

ammonia  plant,  midwest  expansion 
21 

European  markets  46 
plant,  Canada,  Sarnia’s  Chemical 
Valley  347 

plant,  Gt.  Brit.,  Shellstar  Ltd.  311 
plant,  Iowa,  Terra  Chemical  Intern. 
404 

plant,  Nipak  Inc.  in  Kerens,  Tex.  259 
plant,  Philippines,  Esso  363 

—  19  — 


production  Mexico,  new  plants  con¬ 
struction  311 
production,  Romania  311 
sales,  Canada  162 
U.S.  investment  abroad  276 
FISCHER-TROPSCH  SYNTHESIS 
sulfur  poisoning  of  iron  catalysts. 

U.S.  Bur.  Mines  103 
FUME  CULTIVATION 
LP-gas,  research  145,  226 
weed  control,  flaming  cotton  29 
weevil  control,  U.S.  Dept.  Agric.  re¬ 
search  329 
FLAME  RESEARCH 

bray  jets,  hydrocarbon-rich  gases  29 
flame  and  furnace  configuration  111 
flame  characteristics,  interchange- 
ability  of  synthetic  gases  with 
natural  gas  294 
U.S.  Bur.  Mines,  1963  127 
FLOWMETERS 
apparatus  365 
calibration,  large  scale  416 
electromagnetic  controlled  by  com¬ 
puter  150 

fibre,  laminar  flow  rates  in  a  tube 
459 

fluorometer,  dye  spot,  interfaces  416 
induced  magnetic  field  type  267 
laser  anemometer  150 
mass,  accuracy  of  26 
mass,  ethylene  measurement  by  459 
mass  flow  measuring  device  7’i 
turbine,  pulsation  errors  in  229 
turbine-type,  cryogenic  service  333 
types  for  large  volume  gas  measure¬ 
ment  193 
ultrasonic  333 
FLUID  FLOW 

analytical  model,  two-phase  critical 
flow  rate  121 

bubble  velocities  in  stagnant  liquids 
424 

conducting  acceleration  by  a  travel¬ 
ing  magnetic  field  467 
countercurrent  gas-liquid  flow  201 
dynamics,  computer  experiments  in 
theory  of  121 

effect  of  bouyant  forces  on  laminar 
flow  157 

effect  of  process  variables  381 
effect  of  temperature  on  low  pres¬ 
sure  gas  flow  159 
Fanning  equation  201 
flat-plate  helical  Inducer,  cavitation 
studies  34 

flow  of  gas  in  channels  in  presence 
of  heat  transfer  424 
gas  flow  in  mains,  different  diam¬ 
eters  in  series  and  parallel  453 
gas  flow  in  resin  coated  pipelines  445 
gas  flow  pattern  in  cyclone  cylinders 
382 

high  velocity,  effect  on  static  and 
dynamic  characteristics  of  pipe 
321 

laminar  boundary  layer  flow,  com¬ 
pressible,  computer  use  in  solving 
202 

magnetohydrodynamic  flow  in  rec¬ 
tangular  ducts  237 
measurement  of  skin  friction  in  tur¬ 
bulent  boundary  layer,  calibration 
of  Prestor  tube  467 
nonequilibrium  expanding  flows, 
study  88 

nonsteady  two-phase  flow  39 


one-dimensional  flow  in  an  ionizing 
gas  467 
orifice  flow  33 

prediction  of  voidage  in  vertical  gas- 
liquid  flow  424 

single  and  multiphase  systems  prob¬ 
lem  solution,  review  306 
stability  of  horizontal  liquid  layer 
with  change  in  vertical  tempera¬ 
ture  gradient  157 
stability  of  two-fluid  wheel  flows  381 
superconductivity,  second  soimd, 
research  18 

transient  gas  flow  in  pipelines  60 
two-phase  annular,  flow  mechanism 
in  423 

two-phase  flow,  gas  gathering  sys¬ 
tem  25 

unsteady  viscous  vortex  toward  cen¬ 
ter,  analysis  424 

velocity  fields  and  turbulence  in 
tubes  60 

vertical  flow,  two  fluid  phases  121 

FLUIDIZED  BEDS 

gas,  solid  thermal  properties,  effect 
on  heat  transfer  to  40 
heat  transfer  from  wall  to,  model 
424 

hydrodynamic  stability  of  121 
mathematical  model  of  201 
minimum  fluidization  velocity,  pre¬ 
diction  expression  381 
mixing  powdered  materials  in  65 
packed,  heat  transfer  in  238 
particle-to-gas,  in  fluidized  beds  41 
plant  operation,  Fluostatic  dryers  66 
plasma,  reaction  of  solids,  commer¬ 
cial  scale  42 
tapered  299 
FOREIGN  AaiVITIES 
pipeline  facilities,  world  48 
U,S.  chemical  co.,  overseas  invest¬ 
ment  126 

Africa 

oil  production  161 
Algeria 

french  firm  export  Hassi  R’Mel  gas 
170 

oil  and  gas  agreement  with  France 
344,  428 

pipelines  to  Europe  162 
Argentina 
oil  imports  164 

pipeline  construction.  Gas  del  Es- 
tada.  Commodore  Rivadaria  - 
Buenos  Aires  46,  48 

Australia 

activity,  1964  report,  discoveries, 
development  6 

Alton  field,  pipeline  construction  18 
exploration,  oil  and  gas  activity  387 
exploration,  oil  and  gas  Amadeus 
basin  169 

fuel  competition,  self-sufficiency,  gas 
vs.  oil,  Australia  1 
gas  discovery,  Amadeus  basin  131 
gas  prospects  428 
gas  reserves,  development  47 
laboratory.  Gas  and  Fuel  Corp.  429 
natural  gas  market,  Queensland  344 
pipeline,  Gidgealpa-Adelaide  99 
western  exploration  successes  11 
Belgium 

gas  from  Netherlands  387 

gas  industry  185 

pipeline  system,  Groningen  gas  99 


Canada 

Alberta,  oil,  gas  and  coal  reserves 
244,  281 

Alberta,  oil  and  gas  Investment  276 
Alberta,  oil  sand  protect  132 
Alberta.  Petrochemical  industry 
growth  278 

big  hole  drillins:,  pre-Cambrian 
rocks.  Canada  11 
fertilizers,  sales  162 
gas  and  oil  reserves,  1964  126,  208 
gas  industry  growth  90,  311 
gas  research.  Can.  Gas  Assoc.  312 
gas  transmission,  reserves,  produc¬ 
tion  Northeastern  British  Colum¬ 
bia  17 

larce  diameter  pipe  production  mill 
62 

natural  gas  export  242,  344,  345,  389 
natural  eas  reserves  and  consump¬ 
tion  242,  344.  345.  489 
oil  reserves  and  demand  243 
petrochemicals.  Chemical  Valley 
growth  347 

Trans-Canada  proposed  pipeline  62 

Chile 

gas  reserves,  Magellan  area  242 

Columbia 

petroleum  development  283 
pipeline  construction  in  jungle  area 
Eastern  Europe 

natural  gas  production  162 

Europe 

common  market,,  energy  demand 
and  consumption  315 
fertlliTor  market  46 
fuel  oil  vs.  f?as  rnqrkets  309 
gas  research  207 
natural  gas  development  276 
natural  gas  in  European  Economic 
Communitv  243 

petrochemicp’s,  competition  to  U.S. 

products  50 
petroleum  research  207 

France 

Aleeria  agreement,  exploitation  of 
Saharan  gas  428 

gas  output  fluctuations  study  366 
eas  plant,  Lausanne  126 
Laca  eas  field,  economic  problems 
resulting  from  386 
natural  gas  consumption  forecasts 
388 

North  Sea  gas  discovery  47 
oil-gas  generator  23 
petrochemicals  erowth  91 
power  station.  Ranee  Estuary  Proj¬ 
ect  11 

refinery,  Mobil  Oil  Francaise,  Fron- 
tignan  68 

U.S.  industrial  investments  in  90 
Germany 

North  Sea.  gas  discoveries,  Rotlie- 
gendes  10 

Great  Britain 

appliances,  sales.  East  Midland  48 
Arzew  liquefaction  plant  63 
barge,  construction.  Ocean  Prince, 
description,  cost  6  (2) 

Canvey  Island,  evaporators,  con¬ 
struction  13 

coal-to-butane  for  gas  production. 
Isle  of  Man  162 

developments.  East  Midlands  Gas 
Bd.,  Gt.  Brit.  451 


fertilizer  plant  311 
fuel  supplies,  government  policy 
428,  429 

gas  imports  from  Nigeria  345 
gas  industry,  expenditure,  revenues, 
survey  4 

gas  industry  growth  243,  276 
importing  LNG  from  Nigeria  90 
Methane  Grid  control,  Canvey  Island 
18 

Methane  Terminal,  Canvey  Island  20 
Midlands  Research  Center  projects 
313 

North  Eastern  Gas  Bd.,  increase  gas 
output  429 

oil  gasification  plant,  Bilston  66 
oil  imports  from  Libya  206 
reforming  plant.  Meadow  Lane  106 
reforming  plant.  I.C.I.  process.  East 
Greenwich  106 

sales.  East  Midlands  Gas  Board,  Gt. 
Brit.  345,  451 

Seabank,  I.C.I.,  reformer  plant  106 
survey  temperature  and  pressure 
measurement  in  consumer’s  prem¬ 
ises  365 

underground  storage  bill.  Gas  Coun¬ 
cil  102  „ 

Hungary 

gas  industry  162 

gas  processing  plant  345 

India 

chemical  industry  growth  276 
oil  and  gas  resources,  development 


Ahwaz  crude,  to  Tehran  17 
offshore  exploration  57 

Israel 

Jurassic  oil  deposits  131 

Italy 

Ente  Nazionale  Idrocarburl  242,  428 
gas  industry  163 
oil  and  gas  production  205 
Transalpine  pipeline  construction  48 

Japan 

LNG  and  LP-gas  Imports  313 
natural  gas,  growth  243 
oil  industry  206 

petroleum  demand,  investment  163 

Libya 

gas  and  oil  exporter  389 
gas  utilization  243 
offshore  drill  test  131 
oil  exports  to  Gt.  Brit.  206 
petroleum  development  243 
Sirte  basin  bids  345 

Luxembourg 
hydroelectric  plant  89 
Mexico 

ammonia  pipeline  46 
fertilizer  production  311 

Middle  East 

natural  gas  development  126 
Netherlands 

barge,  winter  operation  47 
French  claim,  Ijsselmeer  field  205, 
245 

gas  line  completion  25 
Groningen  gas,  production  review  4 
Groningen  gas  reserves,  develop¬ 
ments,  utilization  4 
natural  gas  development  126 
North  Sea  gas  for  export  162 
pipeline  construction  47 
Royal  Dutch  Shell,  growth  243 


#  < 


—  20  — 


New  Zealand 

Kapiini  natural  gas  utilization  re¬ 
port  389 

Nigeria 

oil  and  gas  development  163 
petroleum  production  163 
Pakistan 

gas  industry,  developments  in  re¬ 
serves,  transmission  and  utiliza¬ 
tion  311 

gas  reserves  uses,  report  243 
oil  and  gas  resources,  development 
of  390 

pipeline  bridge  construction  62 
pipeline  system.  Sun  gas  field  389 
Sul  gas,  utilization,  in  Pakistan  12 

Puerto  Rico 

petrochemicals,  growth  90 
petrochemicals  expansion  311 

Scotland 

nuclear  power  station,  Hunterston 
53 

town  heating  by  gas-fired  warm  air 
central  system,  Cumberland  73 
Spain 

Algerian  gas  agreement  206 
offshore  permits.  Royal  Dutch  Shell 
132 

Turkey 

pipeline  construction,  Turkish  Oil 
Fields  to  Mediterranean  26 
U.S.S.R. 

acrylonitrile  plant  construction  47 
air  conditioning  industry  70 
Bukhara-Urals 'pipeline  135 
LP-gas  production  58 
gas  main  system.  North  Causasus- 
Moscow-Leningrad  135 
natural  gas  production  162.  276 
oil  and  gas  production  276 
oil  field.  Fourth  Baku  90 
oil  shale  industry  429 
pipeline  construction  projects  61 
solar  energy  use  350 

West  Germany 
energv  consumption  93 
gas  discoveries  48 
gas  fields  in  Eurone  effect  on  Ger¬ 
man  economy  90 
gas  from  Netherlands  387 
gas  Industry  389 
Gasversorgung  Nordrheln  line  99 
natural  gas  industry  345 
Yugoslavia 

petrochemicals  production  90 

FORMALDEHYDE 

domestic  production  23 

FRAaiONATION 

column  contact  devices,  selection  297 

RAaURING 

deviation  control  by  reflux  genera¬ 
tors  332 

hydraulic,  models  353 
hydraulic.  Pa.  353 
nuclear,  "gasbuggy"  study  318,  319 
nuclear,  gas  fields  211 
nuclear,  hydrocarbon  reservoir  stim¬ 
ulation  394 

nuclear,  radioactive  contamination, 
petroleum  reservoir  stimulation 
394 

propping  agent  spacer  effect  439 

REE  RADICALS 

reactions  with  phenol  vapor  123 


water  pollution,  gamma  radiation, 
sedimentation  rate  10 

FUEL  CELLS 

anodically  oxidizing  hydrocarbons 
at  low  temperatures  and  pres¬ 
sures  392 

antipolar  ion  exchange  membrane 
315 

apparatus  279 

apparatus  for  heat  and  water  re¬ 
moval  245 

applications,  prospects  433 
Bacon-cell  94 

bacterial  oxidation,  methane  64, 128, 
394 

battery,  heat  transfer  in  468 
battery  with  flat  carbon  electrodes 
349 

catalytic,  electrode  construction  8 
cathode  catalyst,  gold  348 
coal  165 

condenser,  operating  stability  of  371 
control  device  315 
efficiency,  degree  of  coupling  433 
electrocherhlcal  reaction  apparatus 
208,  349 

gaseous  fuel  generator  52 
Gemini  5,  Genl.  Electric  models  349 
hydrazine  94 

hydrocarbon  adsorption,  galvano- 
static,  volumetric  studies  8 
hydrogen  anodes.  Pt  on  C  catalyst 
svstem  128 
hvdrogen  bridge  315 
hvdrogen  concentration  cell  208 
hydrogen  bv  low-temneratnre  re¬ 
forming  of  Mouid  hydrocarbons  53 
hvdrogen  purification  52 
hvdrogen  recovery  349 
liouid  fuel,  method  of  operation  349 
iow-temnerature.  oxide  catalysts. 

performance  Of  Co  in  393 
membrane  quality  control  method 
156 

methanol,  electrodes  9 
methanol,  Fsso  128.  208  (2),  280 
methanol.  Shell  8.  93.  129 
method  of  preventing  fuel  from  mi¬ 
grating  across  chamber  to  air  elec¬ 
trode  316 

models  for  mode  of  operation  of 
porous  gas  diffusion  electrodes 
341 

models  for  porous  gas  diffusion  elec¬ 
trodes,  comparison  of  245 
molten  carbonate  electrolyte  393 
nontoxic  electrolyte  94 
oxidation  of  alkali  borohydrides  128 
oxygen  generation  348 
platinum  metals  in  166.  433 
portable  power  plant  53 
primary  battery,  continuous  feed  93 
progress  review  393 
research  and  developments  349 
unitary  body,  using  MgO  52 
Electrodes 
carbon-metal  279 
construction  method  279 
electrode  279 
hydrophobic  245 
conditioning  52 
hydrocarbon  128 

impregnation  by  colloidal  suspen¬ 
sion  of  catalytic  material  165 
N1  preparation  of  93 
paper  350 

porous  Ni,  production  and  proper- 
—  21  — 


ties  129 
Teflon  94 

for  reduction  of  oxygen  in  349 

FURNACES 

annealing  195 

blast,  on-line  computer  control  145 
blower  and  limit  controls,  principles 
294 

burner  walls  71 
carburizing  331 

cracking  fumiaces,  computer  de¬ 
signed  29 

in  cutlery,  Flashrite  burners  in  re¬ 
fractory  tunnel  226 
flame  pattern  111 
gas  converted  to  oil  385 
gas  vs.  oil,  costs  386 
heat  transfer  from  flames  158 
heat  transfer  theory  149 
for  intermittent  combustion  264 
for  porcelain  decorations  firing. 
Haviland  455 

for  reducing  metal  oxide  451 
reforming  hydrocarbons,  Kellogg 
process  404 

refractory-lined  for  research  111 
report.  Joint  Refractories  Research 
Comm.,  Gt.  Brit.  269 
rotating  cylindrical,  iron  ore  reduc¬ 
tion  377 

sintering,  powdered  metal  parts 
plant  75 

steel  tempering  30 
steels  heated  without  decarburiza¬ 
tion  73 

stress-relieving,  82.5  million  Btuh  29 
vacuum,  high  temperatures  194 

G 

GAS  ANALYSIS 

(see  also  under  specific  gases) 
apparatus  302 

apparatus  for  detecting  water  vapor 
in  338 

Argon,  anomalous  shock  velocity 
measurements  by  microwave  42 
detector  cell  capacitors,  high  sensi¬ 
tivity  33 
developments  421 
dielectric  element  for  measuring 
thermal  conductivity,  pressure  and 
velocity  of  gases  200 
fuel  gas  constituents  determination 
235 

infrared  gas  analyzer  84 
mass  spectrometry  use  379 
null-type  transducer  for  measure¬ 
ment  of  pressure  of  corrsive  gases 
464 

sulfur  containing  gases  with  GLC 
ionization  detectors  120 
thermal  conductivity  cells  234 
by  X-ray  fluorescence  emission 
spectrometry  157 
GAS  CLEANING 

Anderson  Hi-eF  purifiers,  control 
flow  of  entrainment-laden  vapor 
230 

Cottrell  precipitators,  gas  velocity 
distribution  in  237 
ejector  venturi  scrubber,  energy  and 
efficiency  characteristics  300 
electrostatic  precipitators,  factors 
effecting  size  58 

gravel  bed  filter,  Lurgi-MB-filter  97 
helical  flow  Venturi-scrubber  with 
separator  combination  285 


modified  hot-carbonate  process,  am¬ 
monia  plant  320 

venturi  scrubber,  sinter  plant  in¬ 
stallation  97 

venturi-t3rpe  gas  absorption  system, 
multistaged  355 

GAS  CONDITIONING 

(see  also  CO?  Removal,  DEHYDRA¬ 
TION,  HYDROGEN  SULFIDE  Removal 
and  SULFUR  Removal) 

ethylene,  propylene,  cryogenic  recov¬ 
ery  14 

nitrogen  removal,  natural  gas,  meth¬ 
ane  recovery  14 

sulfinol  process,  evaluation,  acid- 
removal  operations  14 

GAS  DISCOVERIES 

activity,  1964  report,  discoveiies,  de¬ 
velopment  6 

Alaska,  Kenai  Peninsula  248 
Australia  1,  387 
Australia,  Amadeus  basin  131 
Australia,  Gippsland  Shelf  397 
France,  Meillon  1,  SNPA  317 
Lacq  gas  field,  economic  problems 
resulting  from  386 
Netherlands,  Friesland  Province  397 
North  Sea,  gas  discoveries,  Rotlie- 
gendes,  Germany  10 
GAS  ENGINES 

air  injection  plant,  use  in  211 
applications,  when,  where  and  why 
372 

control,  pneumatic  circuits  333 
craft,  propeller  blades,  reinforced 
plastic  149 

driven  ammonia  compressors,  milk 
processing  plant  332 
drives  air  conditioning  system  293 
drives  air  conditioning  system,  fac¬ 
tory  187 

drives  compressor,  air  conditioning, 
department  store,  Brooklyn  292 
driving  refrigeration  compressors, 
status  report  458 
dual  fuel,  uncontrolled  combustion 
analysis  86 

dual  fuel  carburetion  72 
dual  fuel  diesel,  generator  set,  econ¬ 
omies  227 

electronic  analyzer-detector,  piston¬ 
ring  blowby  and  cylinder  scoring 
420 

engine-reciprocating  compressor 
team  214 

exhausts,  corrosive  gas  removal, 
wel-gas  process  97 
greasing  of  458 
ice  rink  use  31 

internal  combustion,  alternate  fuels 
for  372 

LP-gas  engine  ethyl  tests  31 
medium  speed  111 
natural  gas,  Cummins  Engine  Co. 
227 

natural  gas  use  in  dual  fuel  engine, 
municipal  power  plant  167 
oil  change  determination  by  infra¬ 
red  analysis  298 

operation  and  maintenance  deter¬ 
mined  in  design  374 
performance  analyzer  298 
piston  engine,  power  for  space  ve¬ 
hicle  128 

reciprocating,  preventive  mainte¬ 
nance  298 

for  ship  propulsion  145 


snow  making  machine  75 
Stirling  hot-air  engine  239 
total  energy  installation  74,  76  (2) 
total  energy  system  utilization  77 
turbocharged  264 
turbocharging,  constant-pressure 
455 

usage  survey  392 
waterflood  project  use  417 

GAS  HOLDERS 

cylinders  produced  by  pierced  billet 
method  178 

dry-seal  pressure  type  101 
electrical  anti-freeze  installation  on 
446 

H,,S  treatment,  Panacide  process, 
Gt.  Brit.  399 
moving  of  62 
re-siting  of  254 

stations,  automatic,  Gt.  Brit.  185 
Viton  gas  bag  218 
water  sealed,  maintenance  376 
weed  control  165 

GAS  HYDRATES 

methane-nitrogen  system  272 
GAS  INDUSTRY  FINANCE 
economic  analysis,  investment  re¬ 
turn  310,  312 
expenditure,  1964  49 
expenditures,  1966-68  390 
gas  companies’  earnings  1964  244, 

429 

Great  Britain,  expenditure  and  rev¬ 
enue  surveys,  1962-64  4 
househeating  market  241 
revenues,  1964  49 
GAS  INDUSTRY  MANAGEMENT 
company  control  by  computer  244 
computer  as  a  profit-making  tool 

430 

contract  demand  optimization  86 
cost  accounting,  gas  plants  427 
critical  path  planning  374 
data  processing  feasibility  studies 
277 

demand-commodity  rate,  price  99 
distribution  line  repair  or  replace¬ 
ment  economic  analysis  409 
economic  analysis,  investment  re¬ 
turn  310 

economic  analysis,  R  &  D  projects 
277 

fuel  cell  market  349 
fuel  production,  utilization,  eco¬ 
nomic  relationship  7 
gas  industry  economics,  Gt.  Brit. 
312 

load  analysis,  forecasting,  economics 
by  computer  programs.  North. 
Ont.  Natural  Gas  Co.  461 
long  range  forecasting,  method  277 
market,  air  pollution  control  275 
pension  plans,  Am.  Chem.  Soc.  mem¬ 
bers  430 

pipeline  projects,  investment  359, 
387 

process-system  engineering  use  244 
programmed  instruction  387 
storage  needs  402 
store  performance,  measuring  and 
controlling.  Pacific  Gas  Electric 
Co.  430 

success  ratio  for  drilling,  historical 
averages  unreliable  126 
systems  analysis  80 
utility,  cost  analysis,  classification  2 

—  22  — 


GAS  INDUSTRY  STATISTICS 

apartment  construction  market  314 
Canada  90,  345 

Canada.  1964,  Can.  Gas  Assoc.  311 
conversion  to  electric  heating  275 
gas  CO.  financial  reports  429 
gas  distribution,  meter  connects, 
survey  143 

gas  production,  U.S.,  1964  312 
Gt.  Brit.,  expenditure,  revenues,  sur¬ 
vey  1962-64  4 
Gt.  Brit.,  Gas  Council  243 
Gt.  Brit.,  home  heating  sales  429 
househeating  customers,  A.G-A.  sur¬ 
vey  312,  345  (2) 
househeating  market  241 
pipeline  construction,  1965  62 
pipeline  construction  costs,  1964 
216,  253 

pipelines,  investment  and  mileage 
50 

revenues,  expenditures,  1964  49 
underground  storage  capacity  324 

GAS  LAWS 

concepts  for  distribution  use  85 

GAS  MEASUREMENT 

automation  of  441 
energy  units,  discussion  303 
survey,  temperature  and  pressure  in 
domestic  consumers’  premises,  Gt. 
Brit.  365 

GAS  MIXTURES 

aliphatic  hydrocarbons,  binary,  criti¬ 
cal  temps,  and  press.  425 
binary,  viscosity  coefficient,  approxi¬ 
mation  formula  342 
dehydration  of  66 
gas-particle,  dynamics,  effect  of  finite 
particle  volume  306 
gas  separations,  permeable  mem¬ 
branes  23 

highly  nonequilibrium  boundary- 
layer  flows,  multi-component  dis¬ 
sociated  gas  mixture  39 
nonpolar,  viscosity  at  moderate  and 
high  pressures  384 
physical  properties  prediction  by 
computer  program  307 
removal  of  sulfur  containing  acidic 
gas  from,  absorbent  process  58 
saturator  for  vapor-gas  mixtures 
148 

thermal  conductivity,  method  273 
vertical  flow  in  small-diameter  si¬ 
phon-type  flowstrings  467 

GAS  PLANTS 

Ancona  Gas  Works,  Italy,  light  petro¬ 
leum  distillate  reforming  364 
Bilston,  Gt.  Brit.,  oil  gasification 
66 

Brighton,  Gt.  Brit.,  light  petroleum 
distillates,  catalytic  rich  gas  proc¬ 
ess  452 

Bromly,  Gt.  Brit.,  O.N.I.A.  contin¬ 
uous  autocaloric  process  15,  23, 
451 

Cadwell  Lane,  Hitchins,  Gt.  Brit., 
naphtha  reforming,  I.C.I.  process 
327  (2),  364 
cost  accoimting  427 
Cremome  Lane,  Norwich,  Gt.  Brit., 
light  petroleum  distillate  reform¬ 
ing,  Otto  process  327  (2) 

Dorsten,  coal  gasification  140 
Dunedin  Works,  N.  Zealand,  light 


petroleum  distillate  reforming,  P,, 
process  66 

economics,  Gt.  Brit.  312 
East  Greenwich  works,  Gt.  Brit., 
light  petroleum  distillate  reform¬ 
ing,  ICI  process  106 
E.  M.  Edwards  works,  Llandarcy, 
Wales,  petroleum  distillate  re¬ 
forming,  ICI  process  325,  406 
Isle  of  Grain,  Gt.  Brit.,  petroleum 
distillate  326 

Isle  of  Grain,  Gt.  Brit.,  prime  mov¬ 
ers,  reforming  plant  413 
Isle  of  Man,  Gt.  Brit.,  butane  for 
gas  manufacture  162 
Killingholme  plant,  light  petroleum 
distillate  reforming,  ICI  process 
185 

Lausanne,  France,  oil  cracking  126 
Maelor  gasworks,  Gt.  Brit.,  drying 
plant  440 

Meadow  Lane,  Leeds,  light  petro¬ 
leum  distillate  reforming,  ICI 
process  106,  141 

Middlesbrough,  Gt.  Brit.,  cyclic  cata¬ 
lytic  reforming,  light  petroleum 
distillate,  ICI  process  184 
Nine  Elms  gas  works,  Gt.  Brit., 
Lurgi  shift  conversion  290 
North  Western  Gas  Bd.,  Gt.  Brit., 
naphtha,  reforming,  ICI  process 
429 

Obuda  works,  Hungary,  natural  gas- 
air  reforming  184 
Pavia  Gas  Works,  Italy,  SSC  process, 
natural  gas  catalytic  reforming, 
light  petroleum  distillate  364 
Preston,  Gt.  Brit.,  cyclic  oil  reform¬ 
ing,  Stazione  Sperimentali  Com- 
bustibili  process  98 
Provan  gas  works,  Glasgow,  Scot¬ 
land,  light  petroleum  distillate  re¬ 
forming,  ICI  process  406,  4.52 
Reading  gas  works,  Gt.  Brit.,  LP- 
gas  and  natural  gas  as  feedstocks 
172 

Rotterdam-Feijenoord  G,a  s  w  o  r  k  s 
Joklik-Kuninger-Otto  cyclic  re¬ 
forming  142 

sampling  and  testing  methods,  ICI 
reforming  process  466 
Savil  Town,  Dewsbury,  Gt.  Brit., 
catalytic  reforming,  ICI  process 
163 

Seabank,  Avonmouth,  Gt.  Brit.,  light 
petroleum  distillate  reforming  ICI 
process  291,  452 

specifications,  hydrocarbon  conver¬ 
sion  142 

West  Hartlepool,  Gt.  Brit.,  light 
petroleum  distillate  reforming  ICI 
process  406,  452 

GAS  PROCESSING 

brazed  aluminum  heat  exchangers 
for  32 

cryogenic  use  254 
hydrocarbons,  combustible  gas,  ap¬ 
paratus  25 

packaged  compressor  use  251 
quick  cycle  hydrocarbon  recovery 
units  251 

recovery  of  natural  gas  liquids.  He 
concentrate,  N^,  process  440 
safety  in  207 

simulation  of  plant  operation  182 

Plants 

absorption  oil  system  maintenance 
334 


automation  of  59 
Canada,  Edison  gas  field  388 
economics  45 

Empress,  Alberta,  Pacific  Petro¬ 
leums  Ltd.  285 
Garden  City,  Humble  Oil  97 
Hungary  345 

molecular  sieves  dry  feed  gas, 
Kenova,  W.  Va.,  United  Fuel  Gas 
172 

natural  gas  259 

oil  absorption,  cost  estimating  355 
sulfur  removal,  iron-sponge  process 
440 

when  to  modernize  440 

GAS  PRODUCERS 

FPC  Permian  basin  decision  90,  387 
FPC  area  rate  cases  46 
FPC  decision,  lower  ceiling  prices, 
southern  La.  428 
FPC  jurisdiction,  Rayne  case  241 
FPC  well  head  price  control  90,  387 
gas  and  oil  production  costs  89 
GAS  PRODUCTION 

Canada,  north  eastern  British  Colum¬ 
bia  17 

Dutch  gas,  production  review,  Gron¬ 
ingen  4 

effect  of  water  influx  on  p/z  cumula¬ 
tive  production  curves  159 
exploration,  drilling  development 
problems  8 

large  scale  deliveries,  offshore  gas 
field,  Texas  Eastern,  Gulf  oil  12 
mineralogical  analysis,  Qusseir 
shales,  carbonaceous  shales  10 

GAS  PURIFICATION 

absorption  of  HoS  by  sodium  arsen- 
ite,  Giammafco-Vetrocoke  unit, 
Milan  gasworks  134 
centrifugal  separators  use,  acid 
treating,  removal  of  trace  olefins 
213 

gas  works  effluents,  catalytic  oxida¬ 
tion  of  phenols  134 
hydrocarbons  separation  and  extrac¬ 
tion  from  natural  gas  pipelines, 
automatic  separation  instruments 
379 

Ho  -CO  synthesis  gas,  absorption  of 
Impurities  from,  use  of  methanol 
process  285 

HoS  removal,  sour  gas,  monethano- 
lamine  degradation  prevention  173 
Lurgi  cold-shaft  conversion  plant, 
Partington,  Gt.  Brit.  453 
soluble  gas  removal  from  H^  con¬ 
taining  gas-mixtures  355 
GAS  REGULATION 

(see  also  FEDERAL  POWER  COMMIS¬ 
SION) 

Texas  Railroad  Commission  127 
GAS  RESEARCH 
A.GA.  projects  164 
burners.  Midlands  Research  Station, 
Solihull  412 

clients,  contractors  and  R  &  D,  sym¬ 
posium  on  278 
cooking  appliances,  A.GA.  71 
in  Europe  207 

evaluation  of  new  and  different  ways 
to  heat  the  home  295 
flame  cultivation,  LP-gas,  U.S.  Dept. 
Agric.  329 

fracture  resistance  in  line  pipe, 
A.GA.  321 


fuel  cells  349 
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radiolysis  of,  acetylene  production 
469 

radiolysis  of,  CH4  -CD4  mixtures  105 
reaction  with  rare  gas  ions  202 
solubility  of  in  liquid  NH3  at  high 
pressures  and  liquid  phase  densi¬ 
ties  469 

two-dimensional  second  virial  co¬ 
efficients  on  graphite  carbon  425 
vibration-vibration  energy  exchange 
between  CO  and  383 
vibrational  relaxation  time  307,  308 
viscosity  426 

viscosity,  CH4-CD4  mixtures  239 
-water  systems,  photolysis  of  425 

METHANOL 

methanol,  fuel  cell,  electrodes  9 
methanol  fuel  cell.  Shell  8 
partial  molal  enthalpy,  methanol, 
acetone,  water  component  vapor¬ 
ization  from  3  component  system 
38 

plant,  Houston  24 
production  growth  104 

MOHOLE 

site  selection  96 
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turbocorer  57 
MOLECULAR  SIEVES 
adsorption  capacity  24 
catalyst  market  67 
catalysts  258 
composite  carbon  184 
dry  natural  gas  feed,  gas  processing 
plant  172 

drying,  molecular  sieves  filtering  24 
preparation  from  clay  258 
preparation  from  kaolin  258 
n-paraffins  recovery  by  222 
sieve  analysis  to  5  microns  140 

NAPHTHA  ^ 

(see  also  CATALYTIC  REFORMING- 
Light  petroleum  distillates) 
production  at  refinery  for  feedstock 
for  town  gas  production  259 
NATURAL  GAS 

adsorption  process,  removal  of  wa¬ 
ter,  propane,  heavier  hydrocar¬ 
bons  from  58 

analysis  of  samples,  U.S.,  1963  119 
gas,  coal,  oil,  energy  market,  growth 
rate  1 

natural  gas,  energy  market,  position. 
Western  Europe  12 
trace  analysis  of  hydrocarbons  119 
Sui  gas,  utilization,  in  Pakistan  12 

NITROGEN 

air  separation  plant  cycle,  Linde  258 
-CH4  mixture,  midgap  breakdown, 
calculations,  radiolysis  383 
determination  in  air  303 
liquid,  refrigerant  76 
production  by  air  separation  plant 
cycle,  Linde  184 

removal,  natural  gas,  methane  re¬ 
covery  14 
sampling  119 

trace  analysis  in  petroleum,  micro¬ 
combustion  tecl^que  85 
type  analysis  in  petroleum  85 
volatile  gases  in  hydrocarbon,  cryo¬ 
genic  temperatures  43 
NITROGEN  OXIDES 

amount  produced  during  controlled 
combustion  369 

colorimetric  reagent  for  NO2  in  air 
399 

detector,  high  sensitivity  33 
ionization  cross  section  382 
reaction  rate,  temperature  depend¬ 
ence,  NO2  decomposition  40 
separation  by  gas  chromatography 
304 

NOISE  CONTROL 

exhaust  silencer  for  boilers,  onsite 
energy  plant  230 
NONDESTRUaiVE  TESTING 
corrosion  control  use,  economics  of 
197 

evaluation  of  surface  defects  by  465 
fatigue  cracks,  ultrasonic  detection 
and  measurement  422 
on-stream  inspection  by  radiography 
459 

porosity  and  density  by  air  displace¬ 
ment  156 

refrigerating  equipment  inspection 
421 

NORTH  SEA 

barge,  construction.  Ocean  Prince  6 
barge,  construction.  Ocean  Prince, 


description,  costs  6 
building  for  drilling  bases  437 
drilling  concessions,  world’s  oil  in¬ 
dustry,  North  Sea  12 
drilling  operations  390 
drilling  operations,  costs  437 
drilling  platform.  Endeavour  353, 
396 

drilling  platform,  Mobil  130 
drilling  platform.  Ocean  Prince  351 
drilling  platform.  Orient  Explorer 
168 

drilling  platforms  57,  132,  353 
drilling  rigs  status  319,  353 
exploration  activities  57 
exploration  techniques  210 
gas  discovery,  French,  Dutch  Frigian 
island  47 

gas  discovery,  Rotliegendes,  Ger¬ 
many  10 

gas  in  Dutch  portion  for  export  162 
geology  of  437 

hydrocarbon  prospects  242,  318 
licenses,  Norway  352 
licenses.  West  German  portion  133 
pipeline  installation  factors  358 
pipeline  laying  in  215 
submarine  routes,  natural  gas  pipe¬ 
line  from  Holland  to  Gt.  Brit.  320 
United  Kingdom’s  policy  210 
winter,  barge,  Mr.  Cap,  on  location 
12 

NUCLEAR  POWER 

atomic  energy,  peaceful  uses,  U.N. 

Conference,  Geneva  7 
desalination  by,  state,  government, 
plans  9 

fast  breeder  reactors  350 
fuel,  optimization,  power  plant  280 
fuel,  private  ownership  of  54 
fuel  costs.  Oyster  Creek  129 
fuel  handling,  equipment,  nuclear 
fuel  10 

generator  in  offshore  platform  350 
plant  for  manufacture  of  heavy 
walled  pressure  vessels  for  nuclear 
power  plants  434 
power  growth,  world  246 
power  station,  Himterston,  Scotland 
53 

power  stations,  design,  Gt.  Brit.  350 
SNAP  devices  (Systems  for  Nuclear 
Auxiliary  Power)  electric  power 
by  434 

superheat,  power  cost  reduction  by 
55 

thermionic  converter,  nuclear  heated 
37 

vs.  petroleum  245 
NUCLEAR  REAaORS 
boiling  water,  light  type,  plant, 
Japan  394 

boiling  water,  recirculation  system 
using  jet  pumps  435 
Canada,  CANDU-BLW,  cheap  power 
246  (2) 

Canada,  Whiteshell,  No.  1,  testing  of 
435 

containment  design  316 
fast  breeder  350 
fast  breeder,  development  280 
future  power  systems,  evaluation 
280 

gas-cooled,  concept  209 
gas-cooled,  economic  power  from 
393 

gas  turbine  use  281 


light-water,  AEC  subsidizing  decision 
94 

o 

ODORANTS 

properties,  table  143 
ODORIZATION 
liquid  odorant  feeder  356 
LP-gas  97,  173 

methods  and  equipment  for  deter¬ 
mining  odor  level  59 
natural  gas  173 
supplemental  practices  292 
OFFSHORE  OPERATIONS 

(see  also  EXPLORATION  Offshore) 
first  commercial  production  of  na¬ 
tural  gas,  Tex.  319 
gas  production.  Gulf  of  Mexico  250 
large  scale  deliveries,  offshore  gas 
field,  Texas  Eastern,  Gulf  Oil  12 
Libya,  drill  test  131 
packaged  engine-compressors,  instal¬ 
lations  356 
search  activities  318 
Spain,  permits.  Royal  Dutch  Shell 
132 

telemetry  170 
world  activity  250 

OIL  SHALE 

development,  U.S.  Government  129 
hydrogasification  in  continuous-fiow 
reactor  221 

oil  from.  Colony  Develop  Co  247, 
313 

oil  from  nuclear  explosions  394 
oil  production,  review  10 
projects  316 

pyrolysis  by  hot  balls  105 
pyrolysis  of,  method  105 
Qusseir  shales,  mineralogical  analy¬ 
sis  10 

U.S.  Government  policy  209 
U.S.S.R.  industry  429 

OLEFINS 

oxides,  from  catalytic  oxidation  of 
ethylene  406 

pyrolysis  of  gasoline,  Lurgi  Arosol- 
van  process  405 
OPERATIONS  RESEARCH 
computers,  crude  oil  economic  eval- 
uat’ons  91 
fluidized  bed  66 

information  networking  technique 
49 

sealed  bidding  on  undeveloped 
leases  strate^  430 
systems  analysis  80 

OPTIMIZATION 

process,  simplex  self-directing  evolu¬ 
tionary  operation  299 
theory,  review  335 
ORE  REDUaiON 
blast  furnace  method  87 
furnace  for  reducing  metal  oxides 
451 

iron  by  methane,  Purofer  process 
67 

iron  ore,  fluid  bed  reactor  68 
iron  ore,  fluidized  bed,  apparatus 
67 

iron  ore,  process  104,  327,  451 
iron  ore,  process,  rotating  cylindri¬ 
cal  furnaces  377 
iron  oxides,  process  451 
reduction  rate  of  porous  pellets  of 
iron  ore  with  hydrogen  326 


OVENS 

gas-fired,  infrared  use  for  fluid-bed 
coating  194 

gas-fired,  vinyl  plastic,  costs  reduc¬ 
tion  31 

infrared,  painting  and  coating  112 
for  tube  drying  112 
in  zipper  plant  329 

OXIDATION 

carbon  and  graphite,  kinetics  340 
catalytic,  ammonia  on  Pt-Rh  305 
electrochemical,  hydrocarbons  159 
hydrocarbon  adsorption,  galvano- 
static,  volumetric  studies,  fuel  cell 
8 

nuclear  graphite,  effect  of  gas  trans¬ 
port  in  limiting  rate  of  123 
olefins,  rate  of  methylene  blue  photo¬ 
sensitized  341 
propane  by  ozone  68 
OXYGEN 

-acetylene  reaction  42 
ionization  cross  section  382 
solar  reflectors,  storage  vessels,  cryo¬ 
genic  propellants  in  space  19 

OZONE 

propane  oxidation  68 

P 

PARTICLE  SIZE 

spectrometer,  atmospheric  particle 
size  analysis  236 

PATENTS 

examiners,  judges,  qualifications,  du¬ 
ties  5 

U.S.  Government  policy  277 

PEAK  LOAD 

gas  output  fluctuations,  study, 
France  306 

peak-day  delivery  capacity  increase, 
gas  CO.  107 

plant,  packaged  gas  turbines  98 

PEAK  SHAVING 

demand-commodity  rate,  price,  na¬ 
tural  gas  99 

LNG  facilities,  projects,  U.S.  403 
LNG  plant,  economics  of  361 
LNG  plant,  Tenn.  Gas  Transmission 
224 

LNG  plant,  Wis.  Nat.  Gas  Co.,  Oak 
Creek,  Wis.  328 

propane-air  mixtures,  injectors  for, 
France  142 

propane-air  plant,  Bridgeport,  N.Y. 
453 

propane-air  plant,  Iowa  409 
propane-air  plant,  remote  control  of 
blending  261 

propane  plant,  gas  turbine  compres¬ 
sor  unit  use  292 

underground  storage  capacity,  sta¬ 
tistics  403 
PENTANE 
viscosity  239 

PERSONNEL 

equipment  selection,  personnel  train¬ 
ing  2 

industrial  psychologists  50 
pension  plans.  Am.  Chem.  Soc.  mem¬ 
bers  430 

petroleum  engineers,  need  92 
petroleum  industry,  engineers  91 
practice,  safety  record.  Shell  6 
training  programs  in  the  gas  indus¬ 
try  276 
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PETROCHEMICALS 

acrylonitrile  from  propylene  140 
Alberta,  Can.,  growth  278 
benzene  production  129 
Canada,  Chemical  Valley  growth 
347 

capacity,  activity,  NH^  plants  listing, 
U.S.,  Can.  5 
from  crude  oil  327 
ethylene  and  acetylene,  Wulif  unit, 
Europe  206 

expansion,  Romania  311 
feedstocks,  advances  in  347,  431 
formaldehyde,  domestic  production 
23 

growth,  France  91 
growth,  Puerto  Rico  90,  390 
hydrocarbons  as  feedstock  340 
industry,  process  innovations  326 
markets,  company  competition  164 
plant,  ANIC-CJela,  Sicily,  ENI  facility 
172 

plant,  Bombay  259 
plant  design,  scale  model.  Union 
Carbide  431 

plant  simplification  thru  improved 
design  374 
plant  site  report  5 
plants,  use  of  austenitic  cast  iron  in 
233 

processing,  new  methods  105 
production  and  expansion,  U.S., 
abroad,  accounts  5 
production  in  Yugoslavia  90 
production  by  radiation  53 
refinery,  Mobil  Oil  Francaise,  Fron- 
tignan  68 

trade-zone  plan.  Oil  Imports  Admin. 
50 

urea-ammonia  nitrate  51 
urea  plants,  large  capacity  347 

PETROLEUM 

asphalts,  analysis  421 
coking,  U.S.  West  Coast  167 
exploration.  Telluric  currents,  geo¬ 
logical  data  8 
microbial  growths  on  394 
origin,  geologic  evolution  13,  57 
protein  from,  Lavera  refinery,  France 
350  395 

PETROLEUM  DEVELOPMENTS 

Africa,  Central  and  Southern  347 
Africa,  North,  1964  347 
Australia,  gas  vs.  oil,  energy  market 
competition  1 

Canada,  Alberta  oil  sand  project 
132 

Columbia  283 
Europe,  1964  347 
Far  East,  1964  347 
Mexico,  1964  347 
Middle  East,  1964  347 
oil  field.  East  Wilmington  Tidelands, 
Calif  92 

oil  field.  Fourth  Baku,  U.S.S.R.  90 
Pacific,  Southwest,  1964  347 
South  America,  Caribbean,  1964  347 
PETROLEUM  INDUSTRY 
coal  vs.  oil,  electric  power  generation 
1 

constimption,  UB.,  1964  forecast 
128 

gas,  coal,  oil,  energy  market,  growth 
rate  1 

petrochemicals,  feedstocks  for, 
growth  5 

vs.  nuclear  energy  245 


petroleum  engineering  profession 
91 

petroleum  engineers,  need  92 
world  developments  391 

PETROLEUM  INDUSTRY  FINANCE 
earnings,  1964  244 
PETROLEUM  PRODUaiON 
Africa  161 

exploration,  drilling  development, 
problems  8 

reservoir  permeability,  determina¬ 
tion  439 

shale  oil  production  10 
stabilization  unit,  Hassi  Messaoud, 
SN  Repal  205 

steam  generation,  thermal  recovery, 
brine  15 

from  tar  sands  54 
U.S.,  1964  312 

U.S.  projection,  U.S.  Dept.  Interior 
95 

world,  1964  429 
world,  1965  389 
PETROLEUM  REFINING 
crude  capacity  222 
gas  recovery  operation,  simulation 
172 

processes,  review  219 
refineries,  UB.,  statistics  223 
refinery,  computer  control  460,  461 
refinery,  optimum  operation,  com¬ 
puter  use  5 

reinforced  plastic  pipe  use  464 
use  of  austenitic  cast  iron  in  233 

PETROLEUM  RESEARCH 

in  Europe  207 

piotein  from,  France  350,  395 
UB.  government,  expenditures  313 
PETROLEUM  RESERVES 
Alaska  leases  cleared  by  government 
166 

Alberta,  Canada  244,  281 
Canada,  1964  126,  208 
Chile,  Magellan  area  242 
U.S.,  1964  167 
world  391,  395  , 
world,  offshore  435 
PHOTOLYSIS 

ethane,  vacuum-ultraviolet  203 
methane-CD^  mixtures  105 
methane-water  systems  425 
olefins,  catalyzed  isomerization  87 

PILOT  LIGHTS 
pilot  burner  75,  76 
PILOT  PLANTS 

automating,  concepts  in  297 
data  gathering  system  303 
scale-up  302 

PIPE 

aluminum  use  in  Nigerian  natural 
gas  line  135,  175 
austenitic  cast  iron  233 
buckling  axially  compressed  circular 
cylindrical  shells  359 
buckling  of  rings  subject  to  impul¬ 
sive  pressures  361 
buckling  stresses  of  axially  com¬ 
pressed  circidar  cylindrical  shells 
360 

corrosion  inspection  techniques,  de- 
velopmen'-s  in  466 
cost  reduction,  pipe  grading  system 
6 

ductile  cast  iron  197,  233,  376 
effect  of  high  velocity  fluid  flow  on 
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static  ana  aynamic  characteristics 
of  321 

filament  wound  of  fiber  glass-rein- 
forced  epoxy  298 

fracture  resistance  in,  research  321 
hydrodynamics  of  joint  transport  of 
gas  and  liquid  in  273 
line-pipe,  80  ft  long  33 
low  alloy  steel  for  steam  condensate 
153 

pipe  mill  177 

polyvinylchloride,  extruded  process 
419 

portable  coating  plant  231 
for  refrigerant  recirculation  268 
spiral  welded,  manufacture  of  464 
steel,  electrical  resistivity  82 
steel,  induction  welded  322 
steel,  polyethylene  coated,  self-seal¬ 
ing  152 

steel,  seamless  and  welded  419 
steel  selection  for  line  pipe  155,  198 
X-65  pipe  in  pipeline,  Tenn.  Gas  358 
X-100  line  pipe  tested  by  Columbia 
Gas  286 

PIPELINE  CONSTRUCTION 

Ahwaz  crude,  to  Tehran  17 
Alton  Field,  pipeline  construction 
18 

aluminum  pipe,  Nigerian  natiu^  gas 
line  135 

Appalachian  ranges  175 
Argentina,  Gas  del  Estado  48,  357 
Ark.  and  La.,  gas  system,  X-52  and 
X-60  pii^s  400 

Arkoma  pipeline,  Arkansas  Louisiana 
Gas  Co.  60 

Australia,  Gidgealpa-Adelaide  line 
99 

Australia,  heavy  oil  line,  X-52  pipes 
215 

Belgium,  pipeline  system,  Groningen 
gas  99 

bending  stress  determination  286 
bridge,  suspension  62 
British  Columbia,  Fort  Nelson,West- 
coast  Transmission  Co.  extension 
17,  287 

British  Columbia,  hot  water  heated 
gas  line  135  _ 

Canada,  gas  gatfiering  system,  Edson 
field  388 

Canada,  projects  443 
Canada-U.S.  pipeline  357 
channel  crossing,  Scheldt,  Belgium 
401 

Columbia,  jimgle  area  26 
cost  accoimting  428 
crude  oil  pipeline.  Service  Pipe  Line 
Co.  358 

Des  Plaines  line.  Northern  Illinois 
Gas  286 

Europe,  big  inch  pipelaying  record 
215 

Fla.  Everglades,  Humble’s  Sunniland 
field  to  Port  Everglades  443 
Greensboro  to  Roanoke,  Va.,  Planta¬ 
tion  Pipe  Line  Co.  253 
Gt.  Brit.,  East  Midland  pipeline 
287 

Gt.  Brit.,  propane  pipeline  175 
hydrostatic  testing  322 
hydrostatic  testing  in  winter  322 
improvements  in  execution  and  con¬ 
trol  of  welds,  Gaz  de  France  377 
India,  Chhatak  gas  pipeline  175 
Iran  to  Astara,  UBBJl.  434 


Italy,  Apennines  Mountains  pipeline 
215 

Italy,  Po  Valley  401 
Libya,  Waha  to  Es  Sider  358 
LP-gas,  Alleghenies,  Pa.  17 
mathematical  model  predicts  2 
phase  line  performance  252 
methods,  trends,  1964  61 
microwave-CO.,  welding,  Tenn.  Gas 
443 

mileage  projection,  1965,  U.S.  50,  62 
mileage,  world  survey,  1965  444 
municiple  heating  systems  299 
Netherland  Gasunie  pipeline  286, 
443 

Netherlands,  mainline  47 
Netherlands,  Rotterdam-The  Hague 
line  252 

Nigeria,  aluminum  use  175 
North  Sea,  installation  factors  358 
North  Sea,  pipeline  laying  215 
odd-angle  elbows,  making  420 
photogrammetry  use  in  surveying 
358 

pipe  formed  and  welded  on  site. 
Central  European  Pipeline  System 
136 

pipe-laying  system,  Yates-Badger 
408 

pipeline,  42-in.,  NJ.,  Transco  61 
products  pipeline.  Wash.  215 
relaying,  stopping  technique  99 
relocation.  Park  Ridge,  Ill.  408 
river  crossing,  Georgia  136 
river  crossing,  HSP  method  400 
river  crossings,  P.V.C.  pipe  conduit 
for  261 

San  Bernardino  County,  Calif.  444 
submarine  routes,  natural  gas  pipe¬ 
line  from  Holland  to  Gt.  Brit.  320 
survey,  experience  proven  ideas  of 
pipeliners  357 

suspension  bridge,  A-frame  99 
Tenn.  Gas  program,  X-65  pipe  358 
Texas  and  Fla.,  interstate  system  49 
on  traffic  bridges,  pipeline  design 
100 

Transalpine  pipeline  48,  287,  357 
Trans-Canada  proposed  pipeline  62 
Trans-Canada  western  system  plan¬ 
ning  61 

Turkish  Oil  Fields  to  Mediterranean 
26 

underwater,  hot  tapping  technique 
100 

underwater,  installation  method 
253 

underwater  tap  equipment,  cost  and 
time  savings,  Tennessee  Gas  16 
Union  Gas  Co.  of  Canada,  Ltd.  444 
U.S.S.R.,  Bukhara-Urals  pipeline 
135 

U.S.S.R.,  gas  reserves  exploitation 
401 

U.S.SJI.,  projects  61,  444 
U.S.SII.,  Siberia  Yakutsk  project 
175 

West  Germany,  Gasversorgung 
Nordrhein  line  99 
Western  Europe,  projects  444 
X-100  line  pipe  tested  by  Columbia 
Gas  286 

X-100  pipeline  installation,  Columbia 
Gas  System  Serv.  Corp.  252 

Costs 

Canada,  1965  estimates  50 
Europe  443 


installation  and  equipment,  1960-1964 
321 

U.S.,  1960-64  FPC  report  216,  253, 
286 

U.S.,  1965  estimates  50 
Equipment 
earthmoving  auger  61 
hydraulic  ripper  175 
lightweight  steel  piling  use  358 
robot  rig  193 

tractor-mounted  welding  unit  175 
Offshore 

Buccaneer  field  to  Freeport,  Tex. 

357 

CO2  welding  443 

Guff  of  Mexico,  Tenn.  Gas  Transmis¬ 
sion  252 

La.,  projects  before  FPC  61 
Tex.,  Blue  Dolphin  pipeline.  Bucca¬ 
neer  area.  Shell  442 

PIPELINE  DESIGN 

factors  for  hypothetical  gas  line 
357,  443 

flow  computation  manual  for  252 
mathematical  model  predicts  2 
phase  line  performance  252 
PIPELINE  MAINTENANCE 
coatings,  mains,  railroad  crossing 
176 

corona  breakdown  as  factor  in  jeep- 
ing  coatings  358 

efficiency  increase  after  on-stream 
pigging  402 
efficiency  testing  253 
extraction  method  of  relaying  serv¬ 
ice  pipes  365 

flood  damage,  repair,  Calif.  401 
flow  behavior  analysis,  method  321 
hydrostatic  testing  322,  409 
line  stopping  equipment  417 
purging,  low  pressure  253 
reconditioning  of  359 
submarine  crossing  176 
survey,  experience  proven  ideas  of 
pipeliners  357 

Turnkey  electrical  contracts,  pipe¬ 
line  modernization  26 
underwater  pipelining,  manufactur¬ 
ers,  Light  &  Heat  Co.,  Ohio  River 
crossing  107 
PIPELINE  OPERATIONS 
computer  program,  pipeline  network 
359 

control  center  359 
design  considerations  for  crude, 
high  pour  point  176 
gas  line.  Great  Lakes  area  17 
investment  evaluation,  projects  359 
little  big  inch  extension,  gas  in 
Northwest,  costs  20 
offshore  mooring,  supertankers  25 
plantation  pipeline  system  216 
replacing  a  gas  line,  steel  plant  176 
two-phase  flow,  gas  gathering  sys¬ 
tem  25 

Zaraitaine-Mediterranean  pipeline 
system.  North  Africa  216 

PIPELINE  SYSTEMS 

Argentina,  Pico  Tnmcado-Buenos 
Aires  Gas  del  Estado  46,  48,  357 
Arkoma  pipeline  60 
atlas,  U.S.  and  Canada  401 
Australia,  feasibility,  Gidgealpa  gas 
field  169 

British  Columbia  gas  lines  planned 
321 


Budapest,  natural  gas  from  Eastern 
Hungary  177 

Canada-U.S.  pipeline,  Canadian  gas 
to  U.S.  markets,  Trans  Canada- 
American  Natural  Gas  agreement 
357 

control  choice  factors,  pneumatics 
or  electronics  458 
control  of  high  pressure  372 
corrosion  by  sour  gas  98 
crude-condensate,  transmission  sys¬ 
tem  18 

crude  oil  and  products,  future 
growth  359 

energy  services  to  food  industry, 
ammonia  392 

gas  dispatch  control,  automation  po¬ 
tential  400 

gas  line  used  for  water  transport 
78 

interface  zone  detection,  fluorescent 
dye  445 

Killingholme,  East  Midlands  Gas 
Board,  Gt.  Brit.  321 
Libya,  Waha  to  Es  Sider  358 
line  pipe  trends  100 
Los  Angeles,  gas  pipeline  serves  oil 
field  in  260 

Louisiana-Florida,  South  La.  gas 
price  trimmed  136 
municiple  heating  system  299 
North  Wales,  automatic  and  remote 
control,  high  pressure  pipeline 
402 

offshore,  linking  platform.  La.  353 
Pakistan,  Multan  to  Lyallpur  389 
Petroleos  Mexicanos,  microwave  sys¬ 
tem  286,  356 

pipeline,  N.J.  Transco  planning,  42- 
in.  pipe  61 

products,  interface  detector  379 
products  pipeline  terminal,  power 
distribution  and  instrumentation 
286 

pressure  regulators  366 
propane,  Felixstowe  to  Norwich  187 
regulators,  selection  of  366 
research,  people  and  materials  trans¬ 
port  51 

static  inverters,  design  and  applica¬ 
tions  359 

steel,  electrical  resistivity  82 
survey,  experience  proven  ideas  of 
pipeliners  357 

U.S.S.R.,  gas  main  system.  North 
Causasus-Moscow-Leningrad  135 
U.S.S.R.,  gas  reserves  exploitation  401 
world  pipeline  facilities  48 

PIPELINES 

capsule  pipelining  224 
capsule  research,  Can.  244 
design  for  hydrocarbons  358 
gas  flow  in  resin  coated  445 
human  engineering  use  in  control  of 
176 

industry  acceptance  of  automation 
174 

projects,  investment  387 
slurry  347 
solids  transport  347 
strength  of  thin-walled  cylinders  to 
dynamic  internal  pressure  159 
temperature,  effect  of  sun  on,  charts 
445 

transient  gas  flow  60 
transporting  solid  and  viscous  mate¬ 
rial,  method  223 
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PIPING 

casing  and  tubing  prices  62 
glass  417 

high  pressure  gas,  domestic  service 
27 

house  system,  2  psig  291 
labor  estimating,  component  method, 
air  conditioning,  heating  systems 
367 

large  diameter,  production  mill  62 
line-pipe,  80  ft  long  33 
plastic  coated  steel,  X-Trube,  Ala¬ 
bama  Gas  Corp.  78 
reciprocating-compressor,  computer 
analysis  of  pulse  vibrations  in 
400 

sizing  equations  298 
super  pressure  tubing  32 
use  of  ASA  Code,  pressure  piping. 
Sect.  3  460 

PLASMA 

fluidized  bed  feasible  for  reacting 
solids,  commercial  scale  42 
fusion  control,  experimental  meth¬ 
ods  9 
gun  33 

parameters,  E  and  B  Fields,  in  co¬ 
axial  accelerator  37 
heating,  progress  review  395 
seeded,  gas  phase  and  surface 
phenomena  in  87 
PLASTIC  PIPE 

advantages,  distribution  system  261 
aerial  gas  distribution  system,  use 
in  186 

asbestos  reinforced  366 
asbestos-reinforced,  corrosion  resist¬ 
ance  of  464 

coated  steel  tubing,  X-Trube,  Ala¬ 
bama  Gas  Corp.  78 
conduit  for  river  crossings,  PVC, 
Glaslyn  River,  Gt.  Brit.  261 
corrosion  by  town  gas  196  (2) 
distribution  system  use,  Calif.  Pa¬ 
cific  UtU.  Co.  259 
distribution  systems,  cost  compari¬ 
son,  plastic  vs.  steel,  Milwaukee 
Gas  Light  Co.  260 
high  molecular  weight  polyethylene, 
Drisco-pipe  7000  uses  302 
mains,  plowing  in  70,  177,  408 
manufacturers,  directory  268,  299 
properties  and  uses  268 
reinforced,  petroleum  refining  use 
464 

use  in  Netherlands  gas  industry  136 
uses,  statistics  224 

PLASTICS 

appliance  use  302 
aromatic  polymers  153 
bearings,  non-lubricated  459 
coated  drill  pipe,  corrosion  costs  re¬ 
duction  419 

construction  use  in  housing  153 
corrosion  control  by  116,  269 
curing  agent  118 

gas-fired  ovens,  vinyl  plastic,  costs 
reduction  31 

insulation  of  underground  steel  pipes 
269 

panels  in  refrigerated  warehouse 
construction  420 
polyester  resins,  classes  419 
polyethylene,  vulcanizable  68 
polyphene  oxide  82 
rei^orced,  ablation  of,  analysis  159 
reinforced,  corrosion  control  by  116 


reinforced,  new  products  118 
research  and  development  in  337 
Synvarac,  properties  118,  269 
thermoplastic  polysulfone  234  (2) 
vinyl  manufacturers,  competition 
377 

POLYMERIZATION 

ethylene  on  CrO  catalysts  220 
ethylene  on  tert-butylperoxy  isopro¬ 
pyl  carbonate  22 

hydrocarbons,  growth  of  carbon  par¬ 
ticles  produced  electrical  discharge 
379 

ionic  of  ethylene,  mass-spectromet- 
ric  study  124 

p-xylene  to  di-p-xylylene,  coating 
105 

zeolites,  catalyst  markets  23 

POLYMERS 

linear  high  polymers,  specific  heat 
39 

polyethylene,  vulcanizable  68 
statistical,  polymer  solutions,  sec¬ 
ond  virial  coefficient  43 
for  temperatures  up  to  13,000°C 

154 

POROSITY 

analytical  model  36 
gas-filled  porous  solids  43 
PRESSURE  REGULATION 
high  pressure,  domestic  use  27  (2) 
line  stopping  equipment  417 
regulators,  applications  366  (2),  409 
regulators,  design  409  (  2) 
regulators,  selection  of  366  (2) 
PRESSURE  VESSELS 
high  temperature  creep  test  322 
stainless  steel  weld  cladding  for 

155 

PROCESS  CONTROL 

computer,  Canadian  chemical  proc¬ 
essing  industries  461 
computer  applications  335 
computer  installations,  survey  460 
direct  digital  control  type,  Canadian 
industry  use  460 

electronic  analog  and  hybrid  compu¬ 
tation,  HPI  use  460 
failure  of  automatic  systems  299 
instrument  developments  271 
instrumentation,  developments  334 
low  cost  instrumentation  335 
makeup  air  28 
sensors  271 

switch  controls  between  automatic 
and  manual,  Syncro  control  335 
trends  268 

PROCESS  DESIGN 

computer  use  in  catalyst  specifica¬ 
tions  268 

critical  path  planning  374 
heat  recovery  equipment,  design  and 
installation  418 
materials  selection  154 
microwave  radiation  use  418 
plant  simplification  374 
secondary  air  supply  28 
scale-up  from  idea  to  plant  302 
simulation  design,  stability  and  con¬ 
trol  34 
PROMOTION 
all-gas  apartment  314 
appliance  in  TV  programs  431 
Blue  Star  Home  program,  Honolulu 
Gas  Co.,  Hawaii  312 
central  air  conditioning,  standard 
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equipment  for  homes  391 
central  heating,  Ireland,  Gt.  Brit. 

314 

circus-type  show,  gas  co.  348 
design  contest  for  gas  home  of  the 
future,  architecture  students,  Aus¬ 
tralia  431 

electric  air  conditioning,  homes  391 
gas  industry  advertising  slogan  314 
gas  ranges,  features  431 
total  energy.  Group  to  Advance  Total 
Energy  431 
PROPANE 

-air  mixtures,  injectors  for,  France 
142 

-benzene  system,  enthalpy,  isother¬ 
mal  pressure  effect  on  380 
carburetion  on  concrete  carriers, 
longer  engine  life  414 
district  supply  Essex,  Gt.  Brit.  112 
emergency  services,  co.  187 
exploration  tool,  propane-based  gas 
explorer  technique  318 
mass  spectrometric  study,  high 
pressure  38 

mass  spectrometric  study,  iop  mole¬ 
cule  reactions  in  42 
mass  spectrum,  secondary  ions  in  ,, 
123 

-methane  mixtures,  thermodynamic 
functions  204 
milk  drying  414 
oxidation  initiated  by  ozone  68 
peak  shaving  plant,  Bridgeport,  N.Y. 
453 

peak  shaving  plant,  gas  turbine  com¬ 
pressor  unit  use  292 
peak  shaving  plant,  Iowa  409 
peak  shaving  plant,  remote  control 
of  blending  propane-air  261 
pipeline,  Felixstowe  to  Norwich  187 
radiolysis  of  203 

radiolysis,  effect  of  electron  scav¬ 
engers  on  Ho  formation  383 
recovery  from”  oil,  absorber  tests 
134 

sea-thermal  power  plant  93 
storage,  frozen  earth,  cost.  Wood 
Cross  refinery,  Phillips  Petrol.  Co. 
63 

storage,  refrigerated,  costs  45 
storage  terminal,  Felixstowe,  Gt. 

Brit.  218,  323 
storage  trends,  U.S.  138 
total  energy  systems,  Canada  314 
vaporizer  system,  brick  plant  336 
viscosity  426 
PROPYLENE 

acrylonitrile  from,  process  140 
cryogenic  recovery  from  gas  streams 
14 

excitation  of  by  low  energy  electron 
beams  87 

PUMPS 

canned,  for  slurries  115 
in  chemical  plants,  maintenance 
costs  299 

cryogenic,  high  pressure  335 
cryogenic,  industrial  137 
fiat-plate  helical  inducer,  cavitation 
studies  34 

hydraulic  program  design,  drilling 
rig  194 

process,  plant  proven  tips  335 
process,  selection  299 
seals  79 

selection  and  installation  268 


turbo  without  a  shaft  336 
vacuiun,  cryogenic  360 

PYROLYSIS 

ethane,  kinetics  380 
gasoline,  Lurgl  Arosolvan  process 
405 

hydrocarbons,  combustible  gas,  ap¬ 
paratus  25 

hydrocarbons  by  stable  high  tem¬ 
perature  flame  222 
methane  in  Ng  presence  383 
oil  shale  by  hot  balls  105 
solid  carbonaceous  materials  105 
PYROMETRY 

infrared  monochromatic  radiation 
technique,  shock  tube  gas  tempera¬ 
ture  measurements  by  384 

Q 

QUANTUM  MECHANICS 

effects  on  transport  cross  sections 
124 

R 

RADIATION 

characteristics  of  light  flash  pro¬ 
duced  upon  impact  of  liquid  with 
surface  425 

microwave,  for  chemical  processing 
418 

microwave,  for  remote  sensing  10 
use  in  chemicals  production  53 
water  pollution,  gamma  rays,  sedi 
mentation  10 
RADIOLYSIS 
acetylene  204 

ethane,  additives  effect  203 
ethane,  density  effect  203 
ethylene  160,  203 

ethylene,  identification  of  ionic  in¬ 
termediates  and  formation  of  ex¬ 
cited  species  by  use  of  electro¬ 
static  fields  469 

hydrocarbons,  energy  transfer  203 
hydrocarbons,  mechanism  238 
methane,  acetylene  production  469 
methane-CD^  mixtures  105 
methanol  vapor,  effect  of  H  atom 
and  electron  scavengers  on  384 
model  for  radical  reactions  in  hydro¬ 
carbons  238 
olefins,  radical  yields  69 
propane  203 

propane,  effect  of  electron  scav¬ 
engers  on  H2  formation  383 
REAaiON  KINETICS 
chemically  reacting  gas  .velocity  dis¬ 
tribution  423 

translation  energy  effect  on  ion- 
molecule  rates  123 

REAaORS 

chemical,  theory  300 
energy  com'ersion,  axial  dispersion 
in  helical  tubes  34 
simulation  design,  stability  and  con¬ 
trol  34 
REFORMING 

(see  also  CATALYTIC  REFORMING) 

hydrocarbons,  low-temperature  53 
hydrocarbons  for  source  of  183 
hydrocarbons  to  Hg  for  NH3  produc¬ 
tion,  furnace,  Kellogg  process  404 
natur^  gas,  Purofer  process  67 
REFRIGERANTS 

alcohol-salt  mixtures  evaluation  265 
Freon-502  332 


liquid  ammonia-salt  systems  308 
liquid  nitrogen,  cold  chamber  76 
liquid  nitrogen,  uses  147 
piping  for  recirculation  of  268 
REFRIGERATION 
absorption,  defrosting  113 
absorption,  Trane  Co.  371  (2) 
absorption  system  262,  371 
apparatus,  Worthington  Corp.  79 
condenser  sizing  371 
cryogenic  systems,  closed-cycle  360 
cycle  rotary  shaft  work,  representa¬ 
tion  by  pressure-volume,  and  tem¬ 
perature  entropy  diagrams  470 
engine  driven  compressors,  status 
report  458 

equipment,  non-destructive  inspect¬ 
ing  techniques  421 
foam  insulation,  refrigerator  use  35 
ice  rinks  31 

nitrogen-chilled  cold  chamber  76 
refrigerator  using  helium  371 
reverse  cycle  apparatus  70 
Stirling  engine  239 
system  design,  items  and  accessories 
332 

thermoelectric  95 
thermostat  control  71 
warehouse  erection,  plastic  panel 
use  420 

REGENERATORS 

influence  on  thermal  efficiency  of 
open-hearth  steelmaking  412 

RESEARCH 

(See  also  GAS  RESEARCH,  PETROLEUM 
RESEARCH) 

furnace  for  projects  using  refractory 
metals  and  alloys  111 
heat  transfer,  review,  1963  to  March 
1964  40 

hybrid  computer,  advantages  32 
meshing  R&D  and  marketing,  chemi¬ 
cal  industry  391 

pipelines,  people  and  materials  51 
RidD,  effect  on  U.S.  economy  51 
RESERVOIR  ENGINEERING 

(see  also  Cryogenic  Storage,  LNG 
Storage  and  Underground  Storage) 
lowhole  condition,  temperature  sur¬ 
veys  in  stream-injection  wells  37 
Are  front  location,  in-situ  combus¬ 
tion  96 

frozen  earth,  LNG,  Hackensack 
Meadows,  N.J.  21,  180,  323 
groimd  reservoir,  liquefied  gases 
21 

reservoir  pressures  determination 
from  conductivity  log  353 
well-to-fault  distance  283 

s 

SAFETY 

coal,  stock-piling  precautions  127 
drill  stem  testing,  HgS  control  278 
explosibility  of  carbonaceous  dusts 
127 

fire-proof  ball  values  418 
fire  protection,  refinery  164 
fire  truck  278 

gas  burners,  flame  control  92 
LP-gas  safety  clinics  391 
LP-gas  storage,  practices  254,  255 
natural  gas  processing  plants  207 
petroleum  spirit  storage  165 
practice,  safety  record.  Shell  6 
spilled  oil  collecting  barge,  Wafer- 
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wisser.  The  Netherlands  51 
standardization,  hoses  for  appliance 
connection  262 

storage,  petroleum  products  92 

SAMPLING 

chemical,  as  data  filter  34 
for  gas  manufacturing  processes 
200 

for  No  and  SO^,  National  Air  Sam¬ 
pling  Network  119 
improvement  in  gas  sampling  accu¬ 
racy  338 

liquefied  gases,  device  422 
methods  in  ICI  reforming  process, 
plant  466 

plastic  bags  for,  evaluation  for  air 
pollution  422 

valve  for  combustion  gas  304 

SEALS 

adhesives  for  use  at  liquid  Ho  tem¬ 
peratures  154 
valves  sealing  system  195 
SECONDARY  RECOVERY 

(see  also  WELL  STIMULATION) 
inert  gas  use,  Bayon  Des  Glaise  field. 
La.  171 

in-situ  combustion  with  water  flood¬ 
ing  353 

oil  well  scale  formation  in  water- 
flood  operations  using  ocean 
brines  354 

predicted  recovery  by  waterflooding, 
Clinton  sand,  Logan  oilfield,  Ohio 
438 

pressure  maintenance  by  gas  injec¬ 
tion,  Hilbig  Field,  Tex.  133 
steam  generation,  thermal  recovery, 
brine  utilization,  Midway-Sunset 
field  15 

steam  injection  developments  in 
Calif.  132 

steam  stimulation  171 
waterflood.  Seven  Rivers  Sand  proj¬ 
ect,  Tex.  398 

water  injection,  Matzen  field  354 
water-injection  projects,  Tex.  132 
well  bore  heat  losses  from  steam 
171 

SEPARATION 

gas,  permeable  membrane,  GE  23 
gas,  Ranque-Hilsch  Vortex  Tube  36 
isotopes,  large  scale  separation  34 
low  temperature,  ethylene  65 
SHALE  OIL 

(see  also  OIL  SHALE) 
shale  distillation  process  106 
SHOCK  TUBE  REACTIONS 
acetylene-oxygen  reaction  42 
argon,  anomalous  shock  velocity 
measurements  42 
between  Dg  and  NH,,  mechanism 
87 

current  speed  magnetic  annular  tube 
42 

flows  carrying  particles  42 
gas  temperature  measurements  by 
infrared  monochromatic  radiation 
pyrometer  384 

SHOCK  WAVES 

analysis  in  particle  laden  gas  87 
nonequilibrium  flow  of  dilute  re¬ 
acting  gases  160 
nonsteady  two-phase  flow  39 
structure  in  gas  with  several  relax¬ 
ing  internal  energy  modes  239 
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SIMULATION 

alcohol  distillation  for  improved 
performance  32 

cracking  furnaces,  computer  de¬ 
signed  29 

gas  processing  plant  182 
gas  recovery  operation,  petroleum 
refining  172 

hybrid  computer,  advantages  32 
pipeline  and  compressor  system  174 
reactor  design,  stability  and  control 
34 

thermal  regenerator,  simulations, 
computer  39 

SLURRIES 

concentration  changes,  analysis  106 
ore  dotation,  dotation  column  153 
SOLAR  ENERGY 
air  conditioning  167 
concentrator,  Ni,  calorimetric  eval¬ 
uation  395 

conversion  systems,  heat  transfer 
analysis  of  thermal  energy  storage 
381 

sea  thermal  power  plant  93 
solar  concentrators,  performance 
54 

solar-gas  absorption  cooling,  heating 
system,  mathematical  model  of  293 
utilization  of,  U.S.S.R.  350 

SOLUBILITY 

thermodynamics,  gas  solubility,  in 
mixed  solvents  43 
volatile  gases  in  hydrocarbon,  cryo¬ 
genic  temperatures  43 

SPEaROSCOPY 

analysis  of  atmospheric  particle  size, 
spectrometer  for  236 
infrared  gas  cell  235 
X-ray,  reference-fusion  method  for 
specimen  preparation  422 
STANDARDIZATION 
metric  system,  Gt.  Brit.  348 
STEAM  TURBINES 

-generators,  growth,  1945-64  294 

STEEL 

application  of  vinyl  plastic  coating 
on  295 

austenitic  stainless,  corrosion  resist¬ 
ance  337 

coatings  for  structural  steelwork 
231 

corrosion  by  water  or  salt  solns., 
measurement  of  421 
dissimilar,  welding  of  420 
distribution  systems,  plastic  vs.  steel 
260 

drilling  platform  specifications  for 
96 

electrical  resistivity  82 
heat  treated,  no  decarburization, 
furnace  73 

high  strength,  pipeline  welding  253 
high-temperature  applications,  power 
plant  301 

improved  by  hot  strip  mill  con¬ 
trolled  cooling  376 
industry,  developments  377 
low-alloy  for  steam  condensate  pipe 
153 

low  carbon  stainless,  process  uses 
82 

manufacture,  combined  LD/Kaldo 
technique,  converter  376 
manufacture,  open-hearth,  infiuence 
of  regenerator  on  thermal  effi¬ 


ciency  412 

manufacture,  town  gas  use  376 
melting  by  plasma  dame  155 
melting,  vacuum  processes  in  337 
piling,  lightweight  for  pipelines  358 
pipe,  seamless  and  welded  419 
plate,  pre-construction  primers  ap¬ 
plication  154 

pressure  vessels,  high  temperature 
creep  test  322 
preventive  maintenance  35 
reformer  tubes,  oxidation  of  by  bu¬ 
tane-steam  mixtures  196 
resistance  to  atmospheric  corrosion 
117 

resistance  to  hydrogen,  curves  pre¬ 
dict  steel  life  233 
Ruhstahl-Heraseus  Degassing 
process  153 

selection  for  line  pipe,  criteria  155, 
198 

stability  to  high  temperature,  inves¬ 
tigation  of  198 

stainless,  corrosion  control  by  116 
stainless,  tubing,  condensers  416 
stress  corrosion  of  82 
structure,  hydrogen  embrittlement 
study  301 

vessels  for  storing  liquefied  ethylene 
137 

STORAGE 

(see  also  CRYOGENIC  STORAGE, 
LIQUEFIED  NATURAL  GAS  Storage, 
LP-GAS,  TANKS  and  UNDERGROUND 
STORAGE) 

capacity,  statistics,  1964  255 
gas  industry  needs  for  402 
LP-gas,  codes  137 
LP-gas  statistics  59 
petroleum  products,  safety  aspects 
92 

petroleum  spirit,  safety  aspects  165 
propane,  refrigerated,  costs  45 

SULFUR 

compoimds  in  air,  analysis  methods 
survey  465 

demand  vs.  production  69 
determination  in  low  boiling  petro¬ 
leum  distillates  85 
determination  in  natural  gas  156 
effect  of  organic  sulfur  compoimds 
on  nickel  catalysts  59 
sulfur,  content  of  i)etroleum  distil¬ 
lates  320 

sulfur  production,  recovery  from 
petroleum  97 

volatile  content,  in  liquefied  gas, 
determination  by  Lingen  method 
421 

Removal 

-acidic  gases  from  gas  mixtures,  ab¬ 
sorbent  process  58 
coal,  lowering  S  content  107 
from  fiue  gas,  processes,  status  400 
from  fuels  and  fiue  gases,  review 
320 

from  gases  24,  356 
from  petroleum,  H.^S  reduction  97 
from  spent  iron  oxide  mass  by  coke 
oven  ammonia  liquor  356 
hydrotreating,  catalytic  cracking 
feed.  Humble  Oil  213 
iron-siX)nge  process,  gas  processing 
plant  440 

single-stage  apparatus  98 
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SULFUR  DIOXIDE 

air  pollution  by,  concentrations 
downwind  of  tall  chimneys,  power 
station  410 

air  pollution  by,  effect  of  increased 
chimney  height  on  ground  level 
concentrations,  power  station  410 
air  pollution  by,  effect  of  land  con¬ 
figuration  on  fiue  gases  dispersion, 
power  station  410 
air  pollution  role,  analytical  tracer 
technique  use  304 
detector,  high  sensitivity  for  33 
sampling  119 

Removal 

from  air  28 

from  air  by  electrostatic  precipita¬ 
tor  145 

from  power  plant  fiue  gases,  Rein- 
luft  process,  catalytic  oxidation 
process,  alkalized-alumina  process 
400 

SURFACE  CHEMISTRY 

attractive  forces  at  Interfaces  37 

T 

TANKERS 

LP-gas  experience  and  costs  447 
LP-gas,  Paul  Endacott,  shipment  179 
offshore  mooring,  supertankers  25 
storage,  transportation  21 

LNG 

construction.  Methane  Princess, 
Jules  Verne  218 
future  projects,  cost  savings  386 
Jules  Verne  179 
maintenance  460 

Methane  Princess  and  Methane  Prog¬ 
ress  324 
Pythagore  179 

TANKS 

coating  of  bottoms  with  fiber-glass 
reinforced  polyester  152 
costs  102 
cryogenic  63,  361 
fiberglass,  filament  yround  179 
floating  roof  180 

insulation  systems,  liquid  fuel 
138 

level  indicator,  pressure  switches 
114 

lining  81 

lining,  reinforced  glass  197 
liquefied  gas  removal  from  102 
LP-gas,  relocation  323 
LP-gas  storage  tanks,  safety  program 
19 

nickel  steel,  cryogenic,  French  liquid 
methane  project  101 
plastic  bearing  pads  for  255 
precoating  of  151 
pressurization  during  outflow  of 
liquefied  gas  63 

refrigerated  storage,  API  standard 
137 

specification  for  refinery,  chemical 
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